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PEEFACE 


Evert reader of this volume will at once perceive that 
its compilation would have been impossible but for the 
active co-operation of many friends. Foremost among 
them was, of course, Lady Eamsay, who has not only 
placed at the disposal of the writer the immense collec- 
tion of letters preserved by herself and by members of 
the family on both sides, but she has contributed many 
facts and incidents, and with her own pen has set down 
her recollections of the journeys taken with her husband 
to the West and to the East. 

The source of quotations inserted in the text has been 
indicated in each case, but the writer is under special 
obligations for the use of correspondence and for in- 
teresting recoUeotions of early days in Eamsay’s life to 
Mr. H. B. Fyfe, of Glasgow, his hfe-long friend and legal 
adviser, and to Sir James Bobbie, his early pupil and 
associate in chemical research, also to Professor Sydney 
Young, Kamsay’s assistant at Bristol and colleague in 
research during a period of some seven years, while 
Professor Hicks, of Sheffield, has kindly supplied much 
information relative to the progress of the movement 
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wliich ultimately resulted in obtaining pecuniary assist- 
ance for university colleges from the Government. 

To Lord Rayleigh the writer desires to express his 
best thanhs, for kindly consenting to read the MS. -of 
that part of Chapter V. which relates to the discovery 
of argon, and for notes thereon, which have been 
embodied in the text. 

Mr. W. 6. Ramsay has taken the trouble to compile 
the chronological list of honours conferred on his father, 
which will be found at the end of the book. 

The long series of letters addressed by William Ram- 
say to his cousin. Miss Ramsay, the eldest daughter of 
his uncle, the late Sir Andrew C. Ramsay, has afforded 
much insight into his character and the intimate rela- 
tions subsisting in the family. 

Among other friends who have supplied information, 
or have allowed the use of letters, are the following : 
Mr. James Rafter, the Registrar of the University of 
Bristol ; Professor E. C. C. Baly, F.R.S., of Liverpool 
University ; Professor J. Norman Collie, F.R.S., Pro- 
fessor F. G. Donnan, F.R.S., and Professor W. P. Ker, 
of University College, London ; the Provost of Univer- 
sity College (Sir T. Gregory Foster) ; Mr. Otto Hehner, 
Dr. Geolfge M‘Gowan, Miss F. Mac Vicar, Mrs. M'Nicol, 
Mr. M. M. Pattison Muir ; Professor Alfred Marshall, of 
Cambridge ; Professor Lloyd Morgan, F.R.S., of Bristol ; 
Sir Henry A. Miers, F.R.S., Principal of the University, 
Manchester ; Mr. B. J. Padshah ; Lieut.-Colonel A. 

Us, F.R.S., of Leeds ; Professor F. Soddy, F.R.S., 
.Derdeen University ; Mrs. John Baird Smith, Mr. 
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Williaifl Turnbull, Mr. Robert Dowie Urquliart, Mrs. 
Wortbington, and i)r. Morris Travers, F.R.S. 

Thanks are also due to the Council of the Chemical 
Society for permission to photograph the portrait oppo- 
site the title-page and to the Council of the Royal 
Society for the figures of apparatus. Professor John M. 
Thomson, F.R.S., has kindly supplied the excellent 
portrait taken by him in 1912. 

A word of explanation may also be looked for in 
regard to the authorship of the volume. Late in the 
autumn of 1916 I was requested by the Professors in 
the Chemical Department of Univejraity College to 
undertake the work. This may have been suggested 
by the fact that I had already prepared hastily an 
obituary notice for the Journal of the Society of Chemical 
Industry by desire of the Council of that Society. I did 
not, however, feel at liberty to undertake the task until 
I had. been assured that my doing so would be consonant 
with the wishes of Lady Ramsay. I cannot refrain 
from offering to her an expression of more than ordinary 
thanks for the privilege, as I regard it, of being admitted 
to the view which I now have of her brilliant husband’s 
life and character. I can claim an acquaintance with 
him of more than thirty-five years, and I can boast of 
a firiendship of at least twenty-five. Nevertheless, I 
feel that it is only now that I know something of the 
man. The Iqug series of letters which have been pre- 
served, extending over nearly fiJfty years, many of them 
written ID the full confidence of youth and a close 
intimacy with friends and relations, reveal the dominant 
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features of his character, which are quite in accocd with 
the estimation formed by the frienSs who knew him 
from earliest days. The contents of some of these 
letters, especially to his wife, are too sacred to be quoted, 
but they have left deep impressions on my mind, and 
these I have endeavoured to indicate in the book. 

Since the begiuniTig of the war it has become more 
than ever obvious that in the interest of national in- 
dustries a larger number of able young men and women 
should be induced to take up the study of chemistry 
with a serious view to the applications of the science. 
But it is clear that for this purpose assistance must be 
given in many cases to enable promising students to 
follow to the end the protracted coxuse of study necessary. 
And it is with this object that the movement for a 
“ Ramsay Memorial ” has resulted in the scheme which 
includes provision of opportunities for farther study by 
advanced students of chemistry. It is even hoped that 
the idea of founding a Ramsay Memorial Fellowship 
may assume an international character. There is every 
reason for believing that the scheme would have received 
approval from Sir William Ramsay himself, with pro- 
bably two conditions, namely, that the Fellows selected 
should be chosen by some method which does not involve 
competitive examination, and that they should devote 
the greater part of their time during tenure of the 
Fellowship to scientific research. 

W. A. T. 


Nobthwood, Fdruary, 1918. 
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CHAPTER I 


CHILDHOOD AND YOUTH 

The Chinaman, •whose religion teaches him to reverence 
the memory o£ his ancestors, has for ages given in the 
l^eiformance of his devotions an explicit recognition of 
a principle which only in comparatively recent times 
has been the subject of much notice in the western world. 
Everyone now kno'ws that all qualities and powers for 
good or ill are the products of heredity. 

“ Bom into life, man grows 
Forth &om his parents’ stem, 

And hlends their hloods, as those 
Of theirs are blent in them ; 

So each new Tnan strikes root into a far fore-time.” 

The family tree is therefore not merely traced up for 
the satisfaction of family pride, but when it conveys 
some knowledge of the individuals whose names appear 
on the stem, or rather the two s'tems, it may possess 
definite scientific interest. Biography therefore natur- 
ally takes accoxmt of not only father and mother, 
but of the facts and even the traditions current in the 
family during as many generations as possible. Ramsay 
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SIE WILLIAM RAMSAY 

is a comparatively common name in Scotl&.d, but 
whether it has any relation to the Ramsey island ofE 
St. Davids or the bay in the Isle of Man must be left 
to the philologists. Certainly it is very widely difEused, 
for there are Finlanders who bear the same name and 
trace their descent from the same ancestry as the 
subject of this memoir. 

Dr. Johnson is reported by Boswell to have expressed 
the opinion that “ every man’s life may be best written 
by himself.” Whatever the reader’s view may be in 
regard to this question the writer who undertakes the 
serious task of compiling a biography will naturally 
acknowledge an obligation when it happens that this 
task has already been accepted by the subject of the 
book, though he probably feels that the author of an 
autobiography can do little more than supply facts. 
Judgment of character and, generally, estimates concern- 
ing the life and its influence can only be truly supplied 
by contemporaries. Fortunately in the present case an 
autobiography, though a mere outline, has been left by 
Sir William Ramsay and famishes a modest record 
down to 1912. This however is written in German, 
and is to be found as an introduction to Ostwald’s 
volume of Ramsay’s Essays under the title “Vergangenes 
und Kiinftiges aus der Ohemie” (2nd edition, 1913, 
Leipzig: Akademische Verlags-Gesellschaft). 

An interesting introductory passage in this auto-' 
biography expresses the writer’s strong conviction ol 
the aU-powerful influence of heredity and refers to the 
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application of suck considerations to his own case, 
pointing out that his forefathers on the paternal side 
were dyers for certainly seven generations, while on 
his mother’s side they were physicians, “so that it 
may be safely concluded,” he says, “that I had the 
prospect of possessing chemical instincts by way of 
inheritance.” 

His father was interested in many directions among 
scientific subjects. He was a good mathematician and 
was accustomed regularly to follow the observations 
and researches of his brother Sir Andrew Eamsay, 
Director-General of the Geological Survey and successor 
to Sir Eoderick Murchison. These scientific tendencies 
were shared by the whole generation on the father’s 
side ; for the other uncle, John, became a sugar planter 
in Demerara, and his factory and laboratory were fur- 
nished with the newest machines and scientific apparatus 
connected with the manufacture and examination of 
sugar. The library and apparatus belonging to this 
Uncle John descended to the nephew. Aunt Eliza, 
his father’s sister, was an excellent botanist and collected 
the local fiora of many parts of Scotland. 

On the mother’s side the grandfather of the chemist 
was a physician in Edinburgh and the author of several 
text-books on chemistry and anatomy for the use of 
medical students. He died in 1836. His cousin, also 
named Archibald Eobertson, was a Doctor of Medicine 
and Fellow of the Eoyal Society, and became known 
through his medical researches. Three sons of the 
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grandfather became physicians, -but they all died 
comparatively young. The author of the Autobiography 
is therefore justified in his remark that whatever 
chemical talent I possess is an inheritance from my 
ancestors on both sides ” (p. 4). 

The family history has already been traced by Sir 
Archibald Geikie in the interesting life he has given of 
Sir Andrew Ramsay the geologist (Macmillan, 1896), 
uncle of Sir William. From this volume the following 
introductory passage may be quoted : 

“ In the little town of Haddington during last century several 
generations of Ramsays carried on the craft of dyers. At length 
one of the family, William by name, the son and grandson of 
previous WiHiamp who had been content to pursue their calling 
by the banks of the Bast Lothian Tyne, determined to push his 
fortune in a wider sphere. He appears to have been a man of 
high principle and great energy, wide-minded and good-tempered, 
with a strong bent towards chemical pursuits, and not a little 
originality as an investigator. About the year 1786 he went 
to Glasgow, and became there junior partner in the firm of 
Arthur and Turnbull, manufacturers of wood spirit and pyro- 
ligneous add. Besides Tnalnug dyer’s chemicals and a variety 
of Prussian blue still known as ‘ Turnbull’s Blue,’ this firm was 
the first to manufacture ‘ chloride of magnesia ’ as a bleaching 
liquor and also ‘bichrome.’ Had William Ramsay patented 
some of his processes it was generally believed among his friends 
that he might have become one of the richest men in the west of 
Scotland. But he did not consider himself entitled to retain 
for his own behoof a discovery which, if made widely known, 
would benefit the general industry of the country, and he was 
content to remain comparatively poor. The requirements of 
hia business made him an excellent practical chemist, but his 
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interest itf chemistry reached far beyond these limits. In 1800 
he founded the Chemical Society of Glasgow, into which, by the 
energy of his example and the kindly courtesy of his manner, 
he brought those of his fellow-citizens who were interested in 
the progress of theoretical as well as practical chemistry. He 
was chosen first President, and among his associates were the 
well-remembered chemist and mineralogist Thomas Thomson, 
Professor of Chemistry in the Glasgow University, and Walter 
Crum of Thomliebank. Two years later, on the foundation of 
a wider brotherhood of science by the establishinent of the 
Philosophical Society of Glasgow, the Chemical Society was 
voluntary dissolved. . . . William Eamsay’s reputation as a 
chemist spread outside his own country. His house was one 
of the attractions to foreign chemists who came to Glasgow, and 
even long after his death his widow received visits from such 
men as Liebig, who remembered her husband’s meritorious 
work.” 

There is evidence that this William Ramsay had a 
distinct inclination toward experimental investigation, 
for the Gatahgve of Scientdfic Papers^ compiled by the 
Royal Society of London, contains the titles of three 
papers under his name, as follows : 

1- On the Solubility of some of the Barths by means of Sugar. 
Nicholson^ 8 Journdy 1807. 

2. On Culinary Salt, with the means of purifying it from 
substances which contaminate its qualities. HigUcmd Sodety^s 
Tr(msacHons, 1816. 

3. On the Antiseptic Power of Pyroligneous Acid. EdMwrgh 
PhUosofMcal Journal, 1820. 


“ In the year 1809 William Ramsay married Elizabeth Orombie, 
a second cousin of his own, daughter of Mr. Andrew Orombie, 
writer in Edinburgh. The Oiombies, like the Ramsays, had for 
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many generatiozus been oonnected wiHi the tirade of ^yers. . . . 
Mrs. Ramsay was a 'woman of strongly marked character, nniring 
a firmness of purpose 'nrith a gentleness and sweetness of nature 
that gave her remarkable influence over all who came in contact 
with her. Clever and wise she had had her natural powers 
quickened and trained by an exc^ent education. She was 
beloved by the young for whom her face used to light up with 
a cordial welcome. In the esteem and affection of her sons she 
ever held the foremost place. Her husband died in 1827, and 
her circumstances became thereafter somewhat straitened, but 
her cheery spirit and unruffled temper enabled her to keep a 
happy, though modest home for her children. She survived till 
the year 1868. The children of this marriage were four in 
number — ^Eliza, bom in 1810, WiUiam in 1811, Andrew Orombie 
in 1814, and John in 1816.” 

The eldest son of this family, William, was the father 
of Sir William Ramsay. Without such striking gifts as 
his father, brother (Andrew Orombie), or his famous 
son, William Ramsay was a man of scientific tastes and 
culture and of a most lovable character. At the time 
of his father’s death this boy of sixteen virtually con- 
stituted himself the head of the family and accepted 
the responsibility of this post. In the natural course 
of events he would have been taken in'to the chemical 
works and, in time, would have succeeded his father as 
partner. He was ofEered a place as assistant under 
Thomas Graham at the Mechanic’s Institute in Glasgow, 
but the well-kno'wn shipbuilder Robert Napier, a friend 
of his father’s, having invited him to become an appren- 
tice tmder him, this was regarded as ofiering a better 
prospect for the future. Here he remained five years. 
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In the lAst two years of his time he attended lectures in 
the University on mathematics, physics, and chemistry, 
William Thomson, later Lord Kelvin, being among his 
feUow-students. Later, as engineer, he took part in 
the enormous development of the railway systems then 
extending over the whole country. An accident to one 
of his eyes having made it advisable to change his 
occupation, he obtained the appointment of Surveyor 
to the Scottish Union Insurance Company, and with 
this company he remained connected for nearly fifty 
years. After his father’s death he lived with his mother 
and tried to take a father’s place to his sister and his 
younger brothers. It was not till he Was nearly forty 
years of age that he felt free to marry a lady to whom 
he had been virtually engaged for twenty years. 

At the time of the elder William Kamsay’s death 
(1827) one of the leading physicians in Edinburgh was 
Dr. Archibald Eobertson already referred to — a man 
of great charm and ability. His family consisted of 
fi.ve sons and two daughters. The sons were preparing 
for the medical profession and were very delicate, 
indeed only one of them lived to take up practice. 
The consequent anxiety and sorrow made their father 
neglect his affairs, and when he died, at a comparatively 
early age, his two daughters found themselves almost 
unprovided for. The elder who afterwards became the 
wife of Dr. Jolly, a well-known Scottish theologian, 
found a post as governess in Dumfriesshire, and though 
friends offered the younger sister, Catherine, a home. 
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she, mth that optimism and independence of Character 
that were afterwards to appear in her son, declined aU 
offers of help, and she too found a situation in the 
family of Mr. Allan Buchanan of Glasgow, whose wife 
was a Miss Crombie, a niece of old Mrs. Ramsay. Allan 
Buchanan was the second son of George Buchanan, a 
Glasgow worthy of the end of the eighteenth century. 
Bis works were the first in Glasgow to employ steam 
power. Three of his sons were partners. The old man, 
to distinguish him from the many other Georges of the 
Buchanan family, was known as “Bonny Geordie," 
and a large share of his good looks seems to have gone 
into the family of his son Allan, as they were a strikingly 
handsome set of young people. 

It was into this family that Miss Robertson came, at 
the age of eighteen, as goyemess, and as it turned out 
lifelong friend. Not only was she much beloved by 
her charges, but also by their cousins, a large flock of 
young Buchanajos, and with them all ties were formed 
that lasted till the end. It was a daughter of one of 
these cousins (George the eon of William Buchanan, 
Allan’s eldest brother), who, fifty years after, became the 
wife of her son. 

Miss Robertson was at this time a tall slight, attrac- 
tive gid, with the side curls and sloping shoulders of 
the period, but even at that age of a very strong char- 
acter and clearly defined views. She was not much 
older than the eldest of her young charges, but from 
the first made her influence felt. One is tempted to 
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dwell a g8od deal upon her personality-, focit, ‘ " 

her that her son, the future Sir "Williain^EEaBKayv^ia- " 
heiited many of the qualities that made him what he was. 

Besides the young Buchanans, Mrs. Allan Buchanan’s 
own first cousins, the Eamsay family, came a great deal 
to the house, and from the first the eldest brother 
William and Mbs Eobertson were mutually attracted. 
Probably the similarity in their history and their cir- 
cumstances, both being at an early age obliged to take 
up positions of authority and responsibility, drew 
them together, and from that time forward there seemed 
to be, if not an actual engagement, at least a dbtinct 
understanding that they would wait for each other. As 
her pupib grew up and passed beyond her care, Miss 
Eobertson moved from family to family, always making 
lifelong friends, though none were ever quite so dear 
to her as her first charges, the Buchanan family. It 
was not tiQ 1851 that circumstances permitted the 
announcement of a formal engagement, both of them 
bemg about forty, at that time considered a very late 
period to embark on the dangers of matrimony. There 
was much interest felt among their friends as to how 
such an elderly pair would fit into each other’s wayB,_ 
but a happier couple never lived, and the birth of their 
little boy m 1862 ^ was the crowning joy of their lives. 

Friendly curiosity was again aroused as to how the 
little boy would be brought up, but aimety might have 
been spared, for in spite of their devotion the parents 

^2nd October, at Queen^s Crescent, Glasgow. 
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carefully refrained from spoiling their only^hild. He 
was a great deal with them, heard them talk, and in- 
sensibly copied them so that as a little boy he used 
rather grown up words and ways of speaking. He 
played quietly with his toys and carried on his child’s 
life alongside of theirs, thinking his own thoughts and 
only coming out of his dreams when actually spoken to. 
His mother did all she could to surround Tiinn with other 
children, and the yoimg MacVicars, Langs and Turn- 
bulls, all friends of the second and third generation, were 
frequent visitors. Other very early boy friends were the 
twin McClures — ^whose mother was Grace Buchanan, 
Mrs. Eamsay’s first pupil — ^the two Urquharts and Willie 
Buchanan, who afterwards became his brother-m-law. 
These friendships never lapsed, and though both the 
McClures are dead their sons are still friends of the family. 

From notes supplied by Miss Flora Mac Vicar and 
Mrs. McNicol, early friends of the family, we know that 
young Eamsay had a very happy childhood and youth, 
though in some respects the circumstances surrounding 
his life were different from those of other boys. His 
father and mother were both iatelligent and affectionate 
parents, and as Barrie says, in his Ma/rgaret OgUvie, “ so 
much of what is great in Scotland has sprung from the 
closeness of the family ties.” He had not much liking 
for the games on which boys usually spend so much 
time. His youthful amusements had a thread of inves- 
tigation CTTiTiing through them, and in such pursuits as 
TiggiTig out toyboats or building bricks he always had 
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a plan of Ifts own, tihiougli in the result lie had sometimes 
to confess that he had been mistaken. He was fond of 
reading and among his favourite books were Alice m 
Wonderland, Hans Andersen’s Fairy Stories, and later 
the books usually enjoyed by boys about lighthouses, 
fire-brigades, and other practical things. He had a 
strong love of animals and always had a favourite dog. 
From his earliest days he had considerable aptitude for 
music, and at a preparatory school he attended he was 
the quickest among the little pupils to learn reading 
music. In later years he was a pupil of Dr. A. L. 
Peace, organist of G-lasgow Cathedral. He also became 
an accomplished “ whistler,” and could accompany him- 
self on the piano. This accomplishment, it may be 
added, often gave pleasure to his friends in later life. It 
was delightful to hear a florid air like Bishop’s “ Should 
he upbraid,” with all the runs and trills given with 
perfect clearness and accuracy. His powers as a lin- 
guist were remarkable and the readiness with which he 
acquired a new language ' served him very notably 
throughout life and on many public occasions attracted 
admiration. He used jokingly to say that the only 
language of which the pronunciation had baffled him 
was Gaehc. His natural inclination for new languages 
and the method early adopted for their acquisition is 
illustrated by the reminiscences of Mr. M. M. Pattison 
Muir. He says : 

“I can scarcely lemembex the time when I did not know 
Bamsay. Looking back neatly sixty years, I see a small boy 
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seated between his parents in a pew in the front gdkery of Free 
St. Matthew’s Church in Glasgow. During the long doctrinal 
discourses of the minister, I used to wonder what the little boy 
in the next pew was doing ; he seemed to be intently reading 
his Bible. In after years he told me he was learning French, or 
German. Most Scottish boys of that time, aU Scottish boys 
brought up in a Oalvinistic household — as Ramsay waa—were 
at home in the language of the Bible. He took a French or a 
German Bible to church in his pocket ; during the sermon he 
read it. To translate into English did not require the help of 
a dictionary ; the English text was at his finger-ends. He used 
to say that even his mother — ^a strict Calvinist — could not object 
to her son reading his Bible in church. As he read, and translated 
backwards and forwards, he heard what the minister was saying. 
Tears afterwards he often took me back to Free St. Matthew’s 
church by repeating screeds of the sermons of the Reverend 
Samuel Miller. In a letter I had from Ramsay in 1913, he recalled 
the old days by drawing a rough dcetoh of the church and marking 
the places where various members of the flock used to sit. Unlike 
many scientific men, Ramsay had an excellent visnalisjTig memory. 
We often wondered, he and I, what the minister meant by praying 
that one of the Elders of the Church, a big burly man, ' might go 
in and out as a he-goat before the congregation.' ” 

Another early friend was Robert Dowie Urquhart, 
now an advocate in Edinburgh. He teUs us that he 
and Willie Ramsay were together among the first pupils 
of a Soots-Canadian in a house in the then western-^ 
most district of Glasgow. 

“ Our teacher,” he says, “ I can visualise almost as if he were 
before me, and I realise that the pupils of that engaging person- 
ality with his strong features and kind eyes were beginning their 
school life under the best of auspices. My earliest recollections 
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of William ^apinsay connect themselveB more with the playtime 
than the school In the impressions of him that remain £com 
those playhonrs the figure of his mother seems peculiarly present. 
He was an only child and his companions were soon the friends 
of his mother also. I think I see her on the steps of their house, 
with shrubbery on either hand. I see the handsome figure with 
a singularly smiling restfulness of countenance. Her son had a 
great look of her. At the same time he was about equally like 
his father whom we boys knew and who had been a school friend 
of my father’s. Mr. Bamsay I can also discern with the mind’s 
eye. He comes before me as a very attractive genial personality, 
with a kindly smile always ready to li^t up his pleasant features. 

I have dwelt thus on his father and mother because on thinking 
over these early impressions I have come to the conclusion that 
Bamsay’s after-life was the outcome, to a singular degree, of his 
parents’ mentality and of their influence.” 

With the exception of his Eamsay cousins in London 
(children of Sir Andrew), who were too far away for 
frequent meetings, and his mother’s only nephew 
Archibald Jolly, son of Eev. Dr. Jolly, who was several 
years the elder, Eamsay was the only young member 
of his family circle. He managed however to have a 
good many of the amusements of youth, not always 
unconnected with mischief. He used to describe with 
great glee the beginning of his fidendship with the 
Purdie-Dickson family, a solemn interview with the 
learned professor on the subject of a broken study 
window and a catapult which was confiscated on the 
spot. As he never heard of it being used by its new 
owner, he always felt this a great waste. There was 
also a tale of a small brass cannon, which, though 
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packed hard with gunpowder, would not go (M, and was, 
with much indignation, thrown into the kitchen fire with 
results that were rather startling but fortunately did no 
harm beyond a hole in an opposite neighbour’s dining- 
room wall. 

As Mr. Ramsay could not take long summer holidays, 
Mrs. Ramsay used to take her son to visit her relations 
and Mends for a great part of his vacations. As these 
were scattered over a great part of Scotland, young 
Ramsay had, from a very early age, a wide knowledge 
of his native land. Mrs. Ramsay’s only surviving 
brother, who had been an army doctor, had settled at 
Strathnoiglo in Bife. He seems to have been rather 
eccentric and something of a woman hater. He paid 
his professional visits on horseback and taught his 
young nephew to ride, also the rudiments of golf. At 
Strathmiglo he had the good luck to have the com- 
panionship of the “ children of the manse,” the family 
of the Rev. Dr. Macara, with whom he spent much of 
his time. This friendship was never allowed to drop, 
and the last year of his life he was closely associated 
with Sir Charles Macara, the eldest of the “Macara 
boys,” in his crusade against the importation of cotton 
into Germany. Other holidays were spent with his 
mother’s only sister Mrs. Jolly,, the wife of the minister 
of Bowden, in the border country. Their nearest 
neighbours were the Bruntons, and there at a very early 
age he made the acquaintance of “ Tommy Lauder 
Brunton.” The exact form of introduction is not 


\\'[T.LiAM Ramsay with nis Father and Mother about 1860 . 
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quite olearfi One party put out his tongue and the 
other threw a stone, but which did which and who 
■ began hostilities, has always been doubtful. Bifty 
years after. Sir William Eamsay, as his oldest friend 
’ present, proposed the health of Sir Lauder Brunton at 
a public dinner, and began by saying that he remem- 
bered, as far back as he could recall anything, playing 
and quarrelling with that “big, rough boy. Tommy 
Brunton I To an audience, familiar with the delicate 
frame, the clear cut features, and the chivalrous courtesy 
of that beloved physician, the description was too 
delightful, and the laughter was so hearty and so long 
that it was with diflS.culty that the speaker could proceed. 

Dr. Jolly’s son became minister in Shetland, and there 
young Eamsay spent holidays, sometimes with bis 
mother, and sometimes accompanied by a friend of his 
own age. There he learned to swim and to manage a 
boat in all weathers. As minister of a scattered parish 
Mr. Jolly had to go from one island to another, and 
though to him it must have been irksome and difficult, 
to the boys who went with him it was a time of adven- 
ture and delight. They used to arrive cold and drenched 
and be welcomed at the farms and made much of. 
Sometimes they had strange fare. Once they had cor- 
morant, which besides being very tough had “ an 
ancient and fish-like smell.” Its state was apologised 
for, it having been buried only for a week, whereas the 
proper period should have been a fortnight or three 
weeks ! 
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The liveliest of all his visits were those to ^e Tumbnll 
family at the place of Bonhill. A branch of the Tum- 
hnlls’ works had been started on the Water of Leven, 
and the old manor-house was the home of the Turnbull 
family. It was a curious old house, the properly of 
the Smolletts. It was really two complete houses, at 
light angles, touching each other but with no passage 
between. Two sons of the old Mr. Turnbull, old Mr. 
Ramsay’s partner, lived in one house and the widow 
of their brother in the other. The establishments were 
separate, but there was constant communication, and 
one would imagine mutual criticism. The old people 
took the greatest interest m aU that went on in the 
other house, where Mrs. Turnbull lived, with her large 
family of sons and one beautiful and charming daughter, 
afterwards Mrs. Duncan Jameson. They were aU high 
spirited, witty and kind hearted, and the hospitalily of 
the house was unbounded. Formal invitations were 
quite unnecessary, and however many friends ofEered 
themselves, there was always room and a warm welcome. 
We have the testimony of Mr. William Turnbull (grand- 
son of the TumbuU who with Sir William Ramsay’s 
grandfather constituted the firm of Turnbull & Ramsay) 
that young William Ramsay was a very popular visitor 
at Bonhill. He writes as follows : 

“ Being an excellent raconteur and very musical, he afforded 
us all much amusement. He was wiry and athletic, a good 
pedestrian, rower, and one of the best swimmers I ever met. 
Even in those days he occv^ied his idle moments in working out 
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chemical piSblems, or in devising new chemical apparatus at 
which he was particularly expert — being very neat handed. 

When^ owing to deaths in our family, I was obliged to give 
up my farm in the Highlands, in order to carry on our wood 
distiUiog business in various parts of the country, I remember 
with gratitude how much he helped me by his advice and chemical 
knowledge. He suggested several improvements in our plant, 
which proved of considerable advantage.’^ 

It was when staying at BonhilT that Eamsay came to 
know Loch-Lomond side so well, and picked up many 
stories with which he used to regale his friends. It was 
an old gardener at Bonhill who complained that an old 
gate was fair off its “eqiuleebrum and sair corroberated.*’ 

About 1901, he was asked by Miss Duncan Jameson, 
now Mrs. John Baird Smith, to write something in her 
album. He wrote lines after the fashion of Longfellow’s 
Hiawatha, of which the following is a sufficient sample ; 

“ Of your ‘ weird,’ ‘ quaint,’ ‘ splendid ’ friendship, 

Which has lasted generations. 

Ever since your greatgrandfather. 

And my father’s father sauntered. 

On the green banks of the Leven, 

Talking over current prices 
Of the pyrolignous acid, 

And the products of the beech-tree, 

Of the oak and of the alder 
Heated up to fiery redness 
In the ovens of Camla'ohie. 

May the pinions of that friendship 
Never moult a single feather, 

But continue through the ages 
Unto countless generations.” 

B 
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Mr. Ramsay’s only sister, who had, at a rathdlf advanced 
age married Mr. Robert Dymock of Edinburgh, had a 
house at EUcreggan at the mouth of Loch Long, and 
there the Ramsays spent much of their time in summer. 
There Ramsay had a boat, and in it he made long excur- 
sions alone or with Mends. His Mends the MacVioars, 


lived for many years at the head of Loch Goil, a very 
beautiful loch that branches out of Loch Long, and he 


used to arrive there, having rowed aU the way, some- 
thing like 18 miles, and often with a rough sea on. 
Telegraph offices were sparsely distributed in those 
parts, and there was no way of announcing his safe 
arrival, but his mother never worried. Oddly enough 
she was much more anxious about climbing risks than 
boating ones, and when he first went to Switzerland she 
was in terror aU the time ; whereas in the worst of 
weathers, she was never anxious about him in his 


boat. 


Belmont, as the Kilcreggan house called, passed 
to his parents, and afterwards to himself, and remained 
in his possession till 1898. During that time it was the 
scene of many happy gatherings not only of his early but 
also of his later Mends. Fitzgerald, Remsen, Ostwald, 


the Massons — ^father and son — Sydney Young and Sir 
John Murray were among the many who stayed there, 
but this belongs to a later part of the story. 

In due time Willie Ramsay entered the Glasgow 
Academy, and of his life at this period we get some 
glimpses with the aid of a life-long Mend, Mr. H. B. 
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Pyfe, who has supplied the following notes of his recol 
lections : 

“ I met William Eamsay for the first time in August 1863 whea 
we both joined the Third Latin Class of the Glasgow Academy. 
He and I and William Miller, nephew of the late Dr. Samuel 
Miller, sat together at the foot of the class for two or three days 
till the class was arranged in Divisions, and I have a very vivid 
recollection of him at that time. He continued in the Glasgow 
Academy till May 1866, taking the Third Latin in 63/64, the Fourth 
Latin 64/66 and the Fifth Latin 66/66. 

So far as I remember he did not take any part in the class 
games, and I do not remember that he took any prizes. I 
think this was accounted for by the fact that he was nearly 
two years junior to the average age of the class. There were 
about 60 boys in the Third Latin and it was divided into two 
divisions according to seniority. The senior division was con- 
siderably larger than the junior, and except Alexander MacEwen 
they were all boys who had been born before the end of January 
1851. As Eamsay was not bom till October 1862 he must have 
been about two years below the average in age. He was aU the 
same about the average height. 

In November 1866 he went to the University and took the 
usual Arts Degree curriculum. This would be, I think, Latin 
and Greek for two years, that is till May 1868, Logic and Mathe- 
matics in 1868/69, and Natural Philosophy and Moral Philosophy 
in 69/70. I do not think he ever took chemistry in the University. 

Our friendship began shortly after we went to College. I was 
attending the Junior Latin Class with him, beginning in Novem- 
ber 1866, and in addition I took the class of chemistry beginning 
in October 1866 under Professor Anderson. I remember that 
one day passing through the Quadrangle I heard Eamsay talking 
to some students of an experiment which he was going to cany 
through. 1 joined them and told him that I was attending the 
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chemistry class and that what he was proposing would be dan- 
gerous. Next morning he called for me when I was at breakfast 
about hfiJf-past seven, on his way down to College. He said he 
had read up about what I had said and I was quite right, and we 
walked down to College together. After that he called for me 
every morning on the way down. The class began at 8 a.m. 
and he walked all the way from Ashton Terrace to the High 
Street, which must be nearly three miles. 

At that time he knew nothing of chemistry theoretically, but 
he had for some time been working at home at various experi- 
ments as we called them. He worked in his bedroom, and there 
were a great many bottles always about, contaming acids, salts, 
mercury, and so on. When we began to meet in this way, I 
found he was quite familiar with aU the ways of getting the 
material and apparatus for working in chemistry. We used to 
meet at my house in the afternoons and do what practical work 
we could, making oxygen and hydrogen and various simple 
compounds such as oxaJie acid from sugar. We also worked a 
good deal with glass. We used to go to Spencer’s shop in Union 
Street, and also to White’s, the optician’s, and buy flasks, retorts, 
cruciblefl, spirit lamps and so on, and also materials like zinc 
filings for making hydrogen, sulphuric and nitric adds, etc. 
We never got the length of any real analysiB, hut became quite 
expert at the things we did, which were usually repetitions of 
the demonstrations given in the class or described ia books. 

There were a number of old chemistry books in his house.^ 
I do not know whom they belonged to originally, but they were 
a good deal out of date. Just before that time there had been 
considerable changes in chemistry, partioukrly in the nomen- 
datuie, and q>ect]nim analysis had just been introduced. I 
remember one book ia particular was Faraday’s MmipulaUon. 
This was a most tisefol book, and it had been a great stand-by 

^ These probably came, at least in part, from the library of the uncle 
John, the sugar planter in Bemerara. 
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with him . He lent it to me about this time. We used to work 
with mouth blow-pipes and Bunsen gas-burners which we made 
ourselves, and in this way he became exceedingly expert in 
wor king with glass. I think he found this practice very useful 
in after-life. We made nearly all the apparatus we used except 
flasks, retorts and beakers. 

After this session we were very close friends, and I think 
every summer after that I visited his people, besides meeting 
very often at our houses and walking together on the Saturdays. 
I did very little chemistry with him after the summer of 1867, 
but he continued his home work in the following year, 67/68, 
while he was attending the Latin and Greek classes. He bad 
no liking for either Latin or Greek and was not much interested 
in his College work. Perhaps he spent too much time over his 
scientific pursuits. At that time it was not chemistry alone, 
for he was also much interested in geology, and in our walks 
he was constantly pointing out interesting things such as ice 
marks on the boulders at Arran and evidences of change of level 
in the ground. 

He did not begin to study chemistry systematically till about 
October 1869, when he went to Mr. Tatlock’s laboratory in the 
afternoons, after his College classes for the day were over, and 
began to work under him.. I do not know how long he continued 
there, but I think he must have kept up this kind of practical 
work tfll he left College. In addition to his College classes and 
chemistry he took lessons in music under Dr. Peace, and also 
in French and German, the German being under Dr. Schlomka. 

It was in 1869 that he first went to Shetland to stay with his 
cousin Mr. JoUy at Walls, and while he was there we first began 
to correspond, and kept up our correspondence more or less from 
that time till the end. On the following winter, 69/70, my 
eyesight failed and for nearly a year I was unable to read. During 
that time he was exceedingly kind to me in coming to read to 
me and also in arranging for walks in the country. He must 
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by that time have acquired considerable faTniliarity with Ian- 
gnages, for he read a good deal of B^ranger and other French 
poets. I was not able to understand fully, but that did not 
make much difference as he was always willing to translate. He 
was also at the same time trying to learn Gaelic and used to amuse 
us a good deal by going down to the kitchen to test his progress 
and to ask questions from a Highland cook they had. In the 
summer of 1870, when I was in the first year of my apprentice- 
ship, I went with him to Shetland. His father and mother 
went also and we stayed at Walls most of the time. I was away 
three weeks, but they stayed on for a considerable time longer. 
When we started, about the end of June, there was no thought 
of war, but when he and I walked into Lerwick after my holidays 
had expired, we found that war had already broken out between 
Germany and Prance. Uo hint had reached us at Walls. 

When he came back from Germany he had made a great advance 
in every way. Before that he was much of a boy, but afterwards 
he had made greater progress than any of us who had remained 
at home. Very soon he became Assistant in the Chemistry 
Department of Anderson’s College, and I thinlr was also Assistant 
in Technical Chemistry there. He must have been in this position 
for about two years. He did not do any lecturing, but he worked 
in the laboratory and acted as Tutorial Assistant. During that 
time we were constantly meeting and took several short trips 
together in the summers. Somewhere about 1874 we went to 
Ireland together, meeting one morning in Dublin and going 
across by train to Galway. Prom Galway we started on a walking 
tour through Clare, coming back by rail from Limerick to Dublin. 
In 1876 we went to Paris together with Guthrie Smith and 
Charles MacLean and spent about ten days there, and afterwards 
we went to Normandy, taking the steamer ftom Havre to Caen. 
Prom Caen Guthrie Smith, MacLean and I came home, but 
Ramsay stayed on. One of the scientific institutions of Prance, 

, the Association Pran^aise pour I’Avancement des Sciences, was 
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about to bold a meeting at Havre, and Ramsay waited on about 
three weeks to attend it. He was preparing a paper on the 
research work he had done in Germany, and when he went to 
the meeting he delivered his address in French and was very 
highly complimented. This, I think, was the beginning of his 
acquaintance with the notable scientific men of France, which 
he kept up ever afterwards. I think it was about this same 
year that he became Assistant to the Professor of Chemistry in 
Glasgow University, a post which he held until he was appointed 
Professor at Bristol about 1880. After that came his marriage. 
Even after that we made several holiday trips together from 
time to tune. In 1887 we made a bicycle tour through England 
for about a fortnight and had many interesting experiences. 
We also had one later, round the south of Scotland, and another 
time we took our cycles to Penzance and bicycled back most of 
the way to London. Before these excursions we had a short 
tour up the west coast of Scotland and round by Loch Maree. 
We also had a trip to Rio de Janeiro in the Royal Mail, in, I 
think, 1906. 

Of course I met Ramsay^s father and mother very frequently 
and stayed with them often. I think Ramsay took his scientific 
bias from his father, who was greatly interested in every sdentifio 
subject, and glad to talk about them. Gleology was his favorite 
and it was a constant subject of conversatioiL Every scientific 
question, such as Darwinism, was readily and frequently dis- 
cussed between father and son. His father very often came 
long walks with us, particularly during the stay in Shetland in 
1870, and afterwards at Kilcreggan. When I saw hiTti first he 
was suffering from an injury to his eye, and at that time he and 
Mrs. Ramsay came to the Glasgow Academy twice to see the 
dass. It was such an unusual incident that I remember it very 
well. I think he also took his sociable disposition an d broad 
outlook on life a good deal from his father. His mother was a 
very notable woman. She had very strong views on all matters 
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oonneoted with religion and the Church, and I think she looked 
with considerable suspicion on scientific enquiries. She did not 
oppose or argue about such enquiries, but she certainly did not 
encourage talk about such subjects as Darwinism, and was 
immediately up in arms if anything was said that seemed to 
question orthodox rehgioufl views. I think it must have been 
owing to her that so much of Ramsay’s education was devoted to 
such subjects as Latin and Greek and Philosophy, in which he 
never took any particular interest. She had splendidly calm 
nerves and a clear logical head, both of which qualities she 
passed on to her son. 

It has been said that he was a dreamy lad in school.^ He 
certainly was not attentive, but I do not think he was dreamy 
in the ordinary sense at all. He certainly was not given to 
reverie. His own explanation was that he could not bring 
himself to take an interest in the subjects that were taught, 
particularly Latin and Greek and more particularly the way 
in which they were taught, and he professed to be tbrnking about 
other things when we were worrying over Latin syntax. I 
remember his telling me that during the sermons in Saint Mat- 
thew's, he thought he had worked out a good many of the pro- 
positions of Euclid by putting together the lozenge panes in the 
windows and seeing how they could work out into different 
models. He certainly was not attentive in Ohuroh either, but 
anyone who heard his mutations of Davidson of Arran must 
have been convinced that he could attend to some purpose when 
he had a mind to. 

"When he came back from (Jernmny he was splendidly equipped 
both mentally and physically for a successful career. He had 
perfect health. He could walk 40 nules in a day without any 
difficulty. He was a very strong and graceful swimmer and 
could dive further than any amateur I have seen. When we 

^ He describes himself in bis autobiography as ‘‘ to a certain extent 
precocious, though idle and dreamy youngster ” (p. 6), 
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were in Paris in 1876 the four of us used to go to one of the baths 
in the Seine every forenoon, and after the first time, when Eamsay 
was ready to dive, the bathman would pass round the word that the 
Englishman was going to dive and everyone in the establishment, 
including the washerwoman outside, would crowd in and take up 
positions to watch him. He dived the whole length of the bath 
and sometimes turned there under water and came back a part of 
the length. He had absolute control of his nerves and hardly ever 
showed excitement or embarrassment. He had great vitality and 
also the advantage of being an excellent sleeper all through his life. 

With these physical qualities he had also great courage and 
tenacity. He never seemed to be upset by anything. All the 
little difiS.oultie8 which usually turn men back never seemed to 
make the slightest impression upon him. His enormous vitality 
enabled him to take up strenuous work of any kind at any time 
and he never seemed to tire. After a session at College he would 
look run down, but after two days on holiday he would be as 
strong as ever and as ready to undertake a full day’s work. 

I always found him exceedingly kind-hearted and considerate. 
I do not think anyone who needed friendliness or consideration 
would ever have been passed by by him, and for my own part, 
especially at the time when my eyesight failed me, he was kindness 
itself.'^ 

His college career cannot be said to have been brilliant 
— partly because he was younger than most of his fellow- 
students, and partly that the subjects chosen for his 
study were, for the most part, not those in which he was 
chiefly interested. The one great desire of his mother’s 
heart was that he should go into the Church ; and though 
she never pressed this upon him, it seems almost certain 
that the subjects chosen for his first year’s work were 
selected with that aim in view. His great love of 
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learning languages did not extend to the dead languages 
as taught in school or college, and he seems to have 
passed through, these classes with but little distinction. 
To him the pleasantest memories of his college life were 
of the friendships made there. 

■ It is not possible to write of all those friends : “ Some 
with lives that came to nothing, Some with deeds 
as well undone/’ mostly aU scattered now and many 
dead; but there are a few names that stand out. 
Hemcy Fyfe, a well-known Glasgow lawyer, already 
quoted, was both a school and a coUege friend. So 
was also “ Alec MacEwen,” later more widely known 
as the Rev. Professor MacEwen, scholar, theologian 
and ardent worker for the gathering into one of 
the many divisions of the Church in Scotland. His 
work was out short by death a few months after his 
friend Ramsay. There was also George Wardlaw Bur- 
net, an Edinburgh advocate and one of the brilliant 
wits of the “Parliament House” of his day. His 
parodies and other verses are too personal and of interest 
too purely local to be quoted here. Ramsay received 
the news of his death at Port Said on his way home from 
India, just after posting him a long letter telling him all 
about the tour. 

There was another of the friends whom they all looked 
on as the greatest of them aU. John Struthers was a 
rna-n hardly known out of Scotland and there only to a 
restricted public. He was a minister of the “ Reformed 
Presbyterian Church,” of which Butler said all Scots 
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were grim, but noue so grim as they. Though he held 
these views he held them with a mde charity, aud he 
had the gift of a strong sense of humour which rounded 
off aD, angles. A more absolutely sincere person it 
would be impossible to meet, and he was at the same time 
the most humble-minded of men. In 1896 Glasgow 
University conferred, or rather it was announced in 
the papers that it was conferring on him the degree of 
Doctor of Divinity. It was at once respectfully declined. 
He said to his friend Ramsay : “ How could I have taken 
it when so many better men are passed over ? ” It used 
to surprise his friends that a man of his gifts should 
have belonged to such a very small sect, but nothing 
would have made him change it ; his faith was greater 
than his creed and his heart than either. Ramsay 
never felt a holiday in Scotland complete without a 
sight of his friend, though it was difficult to get him 
away from his manse even for a night. “ You never 
know who might want you,” he used to say. Though 
their walks in life were so very different his friendship 
was one of the most precious in Ramsay’s life, and his ^ 
sudden death in 1916 a very great sorrow. (L^ i.-) % 


CHAPTER n 


AT THE UNIVERSITY 

Ramsay’s acquaintance with chemistry began earfy, as 

narrated in Mr. Fyfe’s account of his recollections. Tlie 

autobiography tells us that before he left school he h.a<3. 

the misfortune to break a leg at football. During Iris 

convalescence he read Graham’s Ghemistry with tilie 

object chiefly, as he confesses, of finding out how -bo 

make fireworks. His father supphed him with small 

quantities of pot^ium chlorate, phosphorus, sulphtrric 

add, etc., together with small beakers, flasks, and a 

spirit lamp, wherewith he amused himself during t>lie 

tedious months of enforced idleness. It is a lit;t}le 

difficult to imagine how such materials could be safely 

handled while the operator was in a recumbent positi-ort, 

but as no accidents are recorded We are left to suppose 

that all went well. In Tatlock’s laboratory a year was 

devoted exclusively to analytical work, both quaJitatd've 

and quantitative. One of the assistants having fallen 

iU, Ramsay was temporarily promoted to replace him. 

Here he received his first idea of responsibility. Tire 

following year he attended the lectures of Professor 

Thomas Anderson, known for his researches on i>lie 
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pyridine and quinoline bases. In consequence of the 
failuie of Anderson’s health the lectures were continued 
by John Ferguson, his assistant, who afterwards became 
his successor.^ About this time Eamsay also attended 
the class in anatomy of Professor Alien Thomson, whom 
he describes as one of the best lecturers he ever heard. 
His time was, however, chiefly occupied with chemistry 
and mathematics. 'While still in Tatlock’s laboratory 
he began attendance on Sir 'Wilham Thomson’s (Lord 
Kelvin) lecturet., as weU as hearing the lectures in 
geology by Professor John Young. He also began to 
work in Thomson’s laboratory, which occupied a cellar 
in the old college buildings. Here he relates that his 
first exercise consisted in getting the “ kinkH ” out of 
a bundle of copper wire, a task which occupied a week. 
He was then placed before a quadrant, electrometer and 
required to study its construction and use, and after- 
wards to determine the potential diSerences between 
all sorts of surfaces charged or uncharged. Thomson 
was a most stimulating, and inspiring teacher notwith- 
standing the eccentricities of his lectures, which were 
chiefly over the heads of his students, and the unusual 
methods of mstruction in the laboratory. Eamsay has 
given in his essay “ Lord Kelvin ” a most interesting 
account of his woii and career and a warm expression 
of his own indebtedness to the teaching and example of 
his great fellow-countryman. 

‘PiofBBBOT Fergnson died 2nd NoTember, 191^ «}{&’ 
fromtheOhair. s 

use ■'^Ub B'lore 
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During these years and thioughout life he kept up a 
coixespoudence with his cousin, EUa Ramsay (eldest 
daughter of Professor Andrew Ramsay). In one of 
these letters (4th September, 1869) he conveys an 
invitation to his cousins to come to the wedding of his 
Aunt Eliza. In the course of it he remarks : “ I think 
it is six years since we met last at Beaumaris. I have 
no doubt we have both changed unspeakably.” On 
24th March, 1870, he writes as follows to his cousin : 

“ I may as well tell you at once that 1 have become a dangerous 
character. In fact, I have without putting off this mortal coU, 
put on a mortal ugly uniform. In other words, as Dr. Young 
says when he wants to make a very complicated phrase still 
more complicated, I have joined the volunteers, and may be 
seen any Monday, Wednesday and Friday from 8 to 9 p.m. right 
fadng, etc.” 

In another letter, dated 2l3t June, 1870, he describes 
the journey of the whole family and “ my most intimate 
friend jyfe ” to Shetland, calling at Kirkwall on the 
way. Shooting, fishing, pony-riding and boating 
occupied the boys, and W. R. reports to his cousin 
that he has “ got that book of Bach’s, and can play most 
of the pieces. They are extremely difficult. The Gigne 
and the Gavotte and Musette are very pretty. I have 
been going in for Mendelssohn's Songs without Words 
and have learned four of them.” 

On returning from this holiday Ramsay and his 
mother heard of the war between France and Germany. 
He had intended to go to Heidelberg to work under 
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Bunsen. It was, however, deemed prudent to defer 
carrying this intention into effect for a time, and he 
therefore remained in Tatlock’s laboratory and con- 
tinued attendance on Thomson’s lectures. As soon as 
the victory of the Germans became obvious he pro- 
ceeded to Heidelberg, called on Bunsen, and secured a 
place in his laboratory. As, however, many of his 
Mends recommended strongly Mttig’s laboratory at 
Tubingen, he proceeded there in the spring of 1871, 
and resumed the work on platinammonium bases which 
he had been carrying on in Tatlock’s laboratory. A 
number of letters to his father and mother, addressed 
from Ttibingen, have happily been preserved, and they 
give quite vivid pictures of his life in the University. 

The letter, dated 7th April, 1871, shows that he 
stayed in London at his uncle’s house (Sir Andrew’s), 
29 Upper Phillimore Place, on his way to Tubiogen. 
He begins by saying “ I have got the passport aU right,” 
but it does not appear when he was to start for the con- 
tinent. It was Easter, and he probably remained at his 
imcle’s for a few days. The next letter is dated 8th 
May, Tubingen. Evidently he had got seriously to 
work, as he says : “ I had two explosions to-day.” This 
apparently had something to do with the preparation 
or use of phosphonium iodide, which is mentioned. He 
says farther : 

“ I go regolaily to Ktfcig’s lecture at 8. He lectures very dis- 
tinctly and dearly. It is really very beautiful to see the way 
the organic compounds are arranged. ... Dr. Bemsen, the 
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ApHTHtji.n<; ia the laboratory here, is very obliging and pleasant. 
He is an ATnftrip.i>.n. K I am here in ■winter, I mnat board with 
some family, for it is very dif&cult to pick np any German, living 
in lodgings.” 

This intention "was carried out later. David King, 
Sir WiUiam Thomson’s nephe'w, arriving in Tubingen at 
tHs time, Ramsay reports on 22ud May that he has 
to-day just succeeded in getting him housed ■with a 
German professor’s family. His o'wn letters are hence- 
forward dated “ Auf dem Graben,” so he also was 
similarly housed (though whether under the same roof 
as his friend Da-vid King does not appear), for this was 
the house of Professor KommereU. This unfortunate 
man was taken iH suddenly in January 1872, and after 
some weeks died. This was a distressing experience for 
the yoxmg boarder and in a letter to his mother he 
expresses his sympathy and admiration both for the 
widow — “ the best specimen of a woman I have ever 
seen ” — ^and the deceased professor, of whom he says : 

“ I have scarcely ever seen so good a father and pleasant and 
upright a man. He was about the only man in Tiibingen about 
whom no evil was gossiped. I am just beginning to realise that 
be is gone. 1 sat up with the corpse one night and it was rather 
eerie woik. However I did it willingly, as the others bad been 
up the whole night before round bis bedside.” 

As the winter came round, there are many references 
to the cold and the skating. He has to assure his mother 
that if the Neokar is frozen over, there is no part within 
their reach deep enough to provide danger. He also 
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seems to have enjoyed very much the American game 
of base-ball, and became a member of the club. He was 
intimate with several American students and with Dr. 
ilemsen, the assistant (afterwards the well-known pro- 
fessor), with whom he kept up a Mendly correspondence 
to the end of his hfe. TTia chemical studies in 1871-2 
evidently did not occupy him exclusively, for beside 
iiis constant practice of German, to which there are 
several references in the letters, he studied Italian with 
a lady, always spoken of as the Grafin, who appears to 
Have lost her husband toward the end of the year. He 
also joined some of his (American ?) friends in arranging 
to get dancing lessons once a week on Thursday after- 
noons, “when we have nothing else to do. It will 
probably be great fim and costs almost nothing here.” 
Se also menlions that he speaks Erench “ a good deal 
'with the Ma’mselle. She speaks very fluently, thou^ 
not with a very good accent.” Then he goes on 
to say: 

“ Papa speaks of your possibly coming out in June ox July. 
X>o rab up a litde Geiman so as to be able to converse with the 
jpTau. I’m quite sure that you could get up enou^ to make 
jrouiself understood in a month or two. It is so stupid to be 
-with people and not able to say a word. Be able to say der, die, 
<3.as, etc., and know about fifty words. There will be only three 
left of us English-^eakmg people in summer.” 

This flree and easy method of learning to speak German 
was of course suggested by his own linguistic readiness, 
Ibut to otihers who have struggled all their lives with 
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this feaifiil language the process is longer and more 
difB.oult. But even Ramsay, after referring to genders 
and cases, admits, after nearly a year in the country 
(March 1872), that he is not making as much progress 
as he would wish, and remarks that “it is fearfully 
difficult for a foreigner to speak quite correctly, especially 
on subjects he does not know much about.” It will be 
remembered that his mother was a strict Oalvioist 
and apparently she had been disturbed by hearing 
that her son had been playing billiards. He therefore 
tried to reassure her in a letter bearing no date, 
but written probably in the middle of February 1872. 
He writes : 

“ You speak of oiir playing at billiards in your first sentence. 
There is no harm in playing the game, in fact it is the most 
beautifol game to be seen, and second the people who keep the 
billiard rooms (there really are no billiard rooms but just belong 
to a Wirthshaus) are most respectable people, and third the old 
gentleman of the establidiment is, so to speak. Professor of Bil- 
liards (or Ballmeister) to the University. Fourthly, none but the 
most req)ectable students go there. Fifthly, we never waste 
fimft at it, but only take it as a relaxation when we want a little 
ey ArAiso to supply the deficiency of baseball in summer. Sixthly, 
we never bet, but he pays who loses. Seventhly, the pay is by 
no TTiAii-na high ; and if those aren’t reasons enough, I don’t 
despair of convincing you at home. It’s all very well talking, 
but what can a fellow do when he has not a piano to play (1 
haven’t played an hour sinoe Jany. 3rd), no walks to take, nc 
game, no books to read, no fitre in your room, and a morbid 
dislike to sitting down in a Wirthshaus to drink beer and ai 
hour to wait ? Answer me that, my dear Mama, and see if you 
wouldn’t do the same yourself.” 
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The question seems to have been renewed, and was 
disposed of in a letter a little later by the assurance 
that 

“ I have no intention of playing billiardB at home, bnt in Qer* 
many it is something quite different. The billiaEd-toom keeper 
is one of the most respectable persons in Tubingen and holds 
the rank of university teacher. There is also a university teacher 
of dancing and of fencing who stand on the same level as he.” 

Having on 8th January announced to his mother his 
intention of rushing home for a month as soon as the 
Semester is over, on 6th March, 1872, he writes to his 
father that he proposes to start from Tubingen on 
Wednesday evening 13th, proceeding homeward by way 
of London. As on his way out, he again stayed in the 
house of his uncle at Kensington. As time went on in 
his life at Tubingen, Ramsay seems to have felt the 
increasing pressure of his work, for on 14th June, 1872, 
he writes as follows to his father : 

“You appear to think I don’t like chemistry so much as I 
used to. It is quite a mistake. I only object, as I always do, 
to too much work. 1 was up this morning, for example, at 
5.30 and studied and took my breakfast from 6 to 7, — a class 
&om 7 to 8, one from 8 to 9, from 9 to 3 laboratory (1 lunch 
now to have more time for work, and don’t dine till 6), and from 
3 to 5 1 studied, then fi;om 5 to 6 lecture, and then I dined. And 
now at 8 1 must start again. It is simply all work and no play, 
except on Thursday aftemoonh, but Thursday evenings I work 
as hard as ever.” 

Obviously such working hours could not be sustained 
continuously, but what was the rule for a student in a 
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Greiman university may well be commended to the 
notice of those students in English colleges who find 
difficulty in assembling in a lecture room before ten 
o’clock in the morning. 

But the shadow of the approaching examination was 
over Ramsay and his fellow-students at this time, and 
on 26th June he tells his father that even the base-ball 
club has broken up, “as almost aU the members are 
bound on hard study.” On 21st July he wrote that 
“ the Exam, is now past I am happy to say.” To those 
who are unacquainted with the method of conducting 
examinations in a Grerman university at that time it 
may be interesting to read his account of the process as 
given in the same letter : 

“ On Monday at 7 it began and lasted till balf-past 12 ; then in 
the afternoon from 3 till 8, so we had a good spdl of it. Sonth- 
woith and 1 were in together. We went to the Pedells and were 
shown the questions. They were in (diemistry : 

The lesemblances and differences between the compounds of 
carbon and silidiun, and 

The relations between glycerine and its newer derivatives and 
the other compounds containing three atoms carbon. 

And in physios : 

The different methods for determining the spedfio gravity of 
gt^es and vapours. 

The phenomena which may be observed in crystals in polarised 
light. 

I managed to answer the first perfectly, the second, however, 
not BO wed, and the two questions in physics pretty welL 

Then to-ni{^t we had the oral exam. The five professors who 
compose the faculty were th^e. littig gave some very difficult 
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qnestioiis. Beiisch (Physics), on the other hand, very easy ones. 
He is a very nice old fellow and appeared only to widi to make 
the thing as informal and easy as poss. for us. Fittig, however, 
put on as grave a face as poss. and shoved in his questions un- 
mercifally. I had only to reply ‘ loh weiss nicht ’ (I don’t know) 
once. We had to dress up and put on white kids, and I had to get a 
* tile ’ especially for the occasion. Then we were sent out after 
the exam, for about 5 minutes and were then called in and formally 
told that we had passed.” 

This exarnination had to be followed by the disserta- 
tion which led to the Ph.D. degree. The title-page of 
the dissertation, which is in English, is here reproduced : 

INVESTIGATIONS 

ON THE 

TOLXnC AND NITROTOLUIC ACIDS 
INAUGURAL DISSERTATION 

FOB THE ATTAINMENT 

OF THE 

DEGEEE OP DOCTOE OP NATUEAL SCIENCES 

AT THE 

TJNIVEESITY OP TOBINGEN 

UNDEB THE PRBSIDBNOY 
OF 

DR RUDOLF FITTIG 

FBOFBSHOB IN OBDINABT OF OHTnfTBTBY 

PBBSBNTBD 

BY 

WILLIAM RAMSAY, June. 

OF GEASGOW 

TUBINGEN 1872 

PEINTBD BY L. E FEUS. 

On the flyleaf foUowing is the following note, which is 
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not in tlie present case accompanied by the usual dedica- 
tion to parents or friends : 

“In presenting this Dissertation to a higUy-distinguished 
Faculty as candidate for the degree of Doctor of Natural Sciences, 

I take the opportunity of conveying my thanks to Professor 
Fittig for having suggested the subject and assisted in the work^.^ 
described in this paper and for his great kindness to me during 
my stay at the University of Tubingen.” 

The Autobiography records his obligations, not only 
to the professor, but to Wilhelm Stadel and Ira Remsen, 
his assistants, as well as to fellow-students Peter Romer, 
Emil Kachel, Bottinger and Riigheimer. Professor 
Remsen has supplied the following short account of the 
days at Tubingen. In the accompanying letter to Lady 
Ramsay he adds : 

“ After all it must be remembered that your husband was a 
boy at that time — only 18 when he came to Tubingen— and I 
was not far removed from boyhood, so that the things I recall 
of those days are the things that interest boys for the most part. 
We were at the beginning of our lives with hopes, with aspirations, 
with some anxiety for the future, with doubts, and yet I do not 
remember that we ever discussed such matters. I am thankful 
for the fact that the lives of our group of Fnglifllngpeaking 
students were wholesome. They were not goody-goody as a 
rule, hut they were not in any sense bad. They were healthy 
boys with lots to learn and a strong desire to learn. 

TUBINGEN DAYS 

In looking over recently some letters from my old friend, 
Ramsay, I came upon one dated March 23rd, 1904, that began 
with these words : * Who would have thought when you opened 
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the big, feont door of the Tubingen laboratory in 1871 and in 
answer to my question in questionable German — ‘‘ KSnnen Sie 
sagen wo ist die Vorlesungazimmer ? ’’ you replied after a pause — 
“ Oh, I guess you want the lecture-room,” — ^that I should now 
write after 33 years to teU you — This was one of his favorite 
stories. I have heard him tell it in public and I have read it 
in print. That is the way we first met, now 46 years ago. That 
was the beginning of a life-long friendship. We met perhaps a 
half dozen times in all these years, but we kept up a fairly active 
correspondence until the last. I am now asked to give a little 
account of the Tiibingen days. 

In 1870, Fittig, with whom I had worked at Gottingen, was 
called to Tiibingen to succeed Strecker. He invited me to go 
with him and to serve as one of his assistants. I accepted, and 
so it came about that I was holding a minor place in the chemical 
laboratory when Eamsay arrived. It has always been a source 
of satisfaction to me that it was I who opened the ‘ big front 
door ’ for him. This fact gives me a feeKng that I have been of 
some service to chemistry. I remained in Tiibmgen until the 
spring of 1872, so that our association was only for one year. 
He came up for examination for the doctor’s degree a year later, 
but of this second year I know little and that is only hearsay. 

Eamsay began in the laboratory by working on a problem 
which had been suggested to him by Tatlook at Glasgow, but he 
soon put himself whoUy under Fittig’s direction. At that time 
Fittig was still much interested in the aromatic compounds 
which had given him his first success, and it is not surprising that 
he should have proposed an investigation dealing with compounds 
in this field. This had to do with the toluic adds. The results 
furnished the basis for the dissertation which Eamsay presented 
to the faculty in 1872. 

In the laboratory I had little to do with him, but out of the 
laboratory our relations were intimate. I remember that a 
little group of Englishmen, Scotchmen and Americans then 
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studying chemistry in Tlibingen asked me to form a coaching 
class with the object of helping them in their preparation for 
the doctor’s e^jramiTiation. This I did, and the class met in my 
room, Ramsay was one of the members of that class. When 
we were last together, in 1912, he reminded me of those meetings, 
and told me that he still preserved the essays he had prepared 
as part of the regular work I had exacted. In a jocose way he 
always referred to me as one of his teachers, and I must confess 
that this has given me considerable satisfaction notwithstanding 
the slenderness of the basis. 

He was the youngest of our little party and was a great favorite. 
One of our forms of recreation was base-baU. It so happened 
that the Americans were in the majorily, which accounts for the 
choice of this particular game. The Englishmen and Scotchmen 
took kindly to the game and some of them became fairly good 
players according to the standards of those days. When in 1912 
the Johns Hopkins Universiiy conferred the honorary degree of 
Doctor of Laws upon Sir William it fell to my lot as President 
of the University to make a few remarks, and he replied. Neither 
of us could refrain from referring to our Tiibiugen days, and the 
base-ball club was recalled in public by Sir William. Among 
other things, he said : ‘ I tell you the Tiibingen base-bhU club was 
not to be sneezed at.’ In this connection it is interesting to reoaQ 
that the present Lord Milner was at times a member of the club. 
He was not in the University, but came to Tiibingen to spend 
some of his vacations and while there he was invited to join us. 
As a role the German students showed no skill in the game. 
Some of them Uked to watch us, but, as far as I can remember, 
only one ever actually took part in a game and he did not show 
any aptitude for that kind of activity. 

Skating was another form of recreation which was very popular 
with us. In this Ramsay was an adept. On many a winter 
afternoon we were together on the artificial lake provided for 
the purpose. This was conveniently situated, so that it was an 
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easy matter to take advantage of a few free hours to indulge in 
this delightful sport. The old and young of Tubingen, professors 
and students, and the younger ladies took part, and, as I think 
back, those seem to have been days of unadulterated joy. 

Occasionally we came together of an evening for a di n n er or 
something of that sort, though not often, for the evenmgs were 
mostly given up to study. One dinner I recall very clearly. I 
^biTiV the host was Stadel, who was then privatdocent in chemistry. 
The fact that stands out most prominently in my memory is that 
Ramsay sang for us that time-honored song, ‘ A fine old English 
gentleman,’ much to our satisfaction. He accompanied himself 
on the piano too. Those who have known him well in later life 
know that singing was a pleasure to him and that he was apt to 
burst into song upon slight provocation. This was a symptom of 
the happy disposition of which he was the possessor. We all felt it, 
and I am sure we were all helped by it unconsciously. I cannot re- 
frain from quoting the last words of the last letter he ever wrote 
me, dated March 16 th, 1916 ; ‘ Well, I am tired, and must stop. I 
look back on my long friendship with you as a very happy episode 
in a very happy life ; for my life has been a very happy one.’ ” 

Letters to his cousin Ella show that he was back in 
Glasgow in the autumn of 1872. He had obtained the 
post of assistant to the Young Professor of Technical 
Chemistry in Anderson's College, Glasgow, and on 
13th November he informed his cousin that Mr. James 
Young was written to about the course of lectures he 
was to have given : 

“ His answer came to-day short and hitter. I do not consider 
that organic chemistry has anything to do with technical chemis- 
try, and I consider it would be interference with the courses of 
the other professors.” 

So this idea had to be given up. 
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The professoi at that time was Gustav Bischof, son 
of the well-known geologist. The professor’s knowledge 
of English was very imperfect and the instruction of 
the few laboratory students was left to Ramsay. Otto 
Hehner, now one of the best known public analysts in 
London, was the professor’s private assistant and a close 
intimacy soon sprang up between the two youig men. 
Ramsay acknowledges his obhgation to Hehner’s advice. 
The latter had been a student under Presenius and was 
an excellent analyst. On the other hand, in a sym- 
pathetic and interesting obituary contributed to th« 
pages of the Analyst in November 1916 by Mr. Hehner 
the following passage shows a pleasant picture o 
family life and hospitable friendliness toward the youn^ 
foreigner : 

“His kindly silent father and his most gentle and saintly 
mother who showed me innumerable acts of kindness while 
had upon me the homesickness of a youngster, who prior to hi 
emigration to Scotland had never left the parental house, I hok 
in affectionate and reverent memory. 

I spent many evenings at their home, where William enlivenei 
the company with songs, which in later years were greeted wit 
enthusiastic applause by his students at social evenings of th 
Univetfflty College Students’ Club — ‘Marlbtouk s’en va-t-e 
guerre,’ and such like. He had a very good voice, played hi 
own accompaniment and was an expert whistler. He spok 
Herman fluently, with occasional comic lapses which I endeavoure 
to correct in return for services rendered to me by his rpugl 
hewing my efforts in English. ... 

William Ramsay soon became my intimate friend. We wei 
both fnll of enthusiasm, and as neither of us could obtain advic 
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or stimuliis from ovi professor we were thrown upon our own 
resources and mutual help. Our daily conyersation turned 
largely, apart &om matters arising out of our immediate duties, 
around philosophical questions renewed occasionally in later 
years. On his side he was naturally influenced by his inheri- 
tance from Covenanting ancestors; I, on mine, by that from 
unorthodox and agnostic surroundings. As far as I am con- 
cerned, these most friendly conversations affected the whole of 
my more mature opinions. Chemically our life at the Ander- 
sonian was unsatisfactory. . . . As a consequence we both 
freed ourselves as soon as practicable from our engagements. 
He in 1874 entered into the serene and healthy atmosphere of 
the Glasgow University.” 

In the STiininer of 1873 Ramsay joined his uncle 
Andrew, who, with his sister and eldest daughter, were 
visiting the Rhine valley with a view to geological 
investigations. Two letters, one from Bonn (describing 
visits to Brussels, Antwerp and Cologne) and another 
from Lucerne, give an account in his usual frolicsome 
style of their chief adventures : 

„ "LtroBRNE, l 5 ( Septmb&-, 1873. 

My dear Maua, 

Here we are at Lucerne and have the prospect of 
staying till the day after to-morrow. We are going up the Rigi 
this forenoon : Aunt Rliza and Rlla are going to glide up by rail a nd 
we axe going to attack his monster sides ferodously, geologically 
and pedestrianly. The view is improving. It rained yesterday 
most persistently and with an energy worthy of a better cause. 
So we went to church in the morning and dined in the afternoon. 
Aunt Eliza took a scuttle in the afternoon into a R.O. Church 
and paxtidpated in the holy water and the various benefits 
accruing therefrom, thus showing that extremes meet. Ella, 
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Uncle Andrew and I sat and smoked the pipe of peace, at least 
most of ns did. But to-day is rather better and so we are going 
to scale the hillock. . . . After staying three days in Bingen 
we went by steamboat to Mainz, where we stayed a night. Then 
my lamented relatives went on to Strassburg and committed 
some little follies in the way of sight-seeing there while I struck 
off for Tubingen vi^L Heidelberg. I started at 10 a.m. and arrived 
at 7 p.m. The first person I knew was a railway guard, who recog- 
nised me instantly and we interchanged ideas to our mutual edifi- 
cation. Then as soon as 1 was stranded on the station I saw a 
mighty potentate, a Herr Oberamtmann Lindenmaier, greeted him 
and conversed for a time. Then I met some of the Kommerell’s 
oousins (she) and conversed with them, and finally, having saluted 
the hotel-keeper and acquired a room, I saw the Kommerells stand- 
ing down below. I devoted my best energies in giving a loudshriek- 
ing whistle. It was literally “ Whuslin on the fast day, for I had 
had nothing to eat since leaving at 7 a.m., but circumstances 
excused me. They glanced in the direction of the whistle, and 
gave me an amazed shout. Next moment we were (figuratively) 
in one another’s arms and I would have fallen on Frau Bl’s neck, 
had she had one to fall on. But she hasn’t, I may say. To sum 
up all in one short word — “jolly.” Having renewed old ac- 
quaintance and called on Fittig and spent the best part of two 
hours with him, on Friday I started for Basel, saw the Falls of 
Schaffhausen and met my bereaved relations at Basel next 
morning. They had come from Mainz and here we are. . . . 
When I have done Mont Blanc, Monte Bosa and the Matterhorn 
I diaU write again. Adieu. Greetings all round. A kiss to 
pussy and two to Doran, ^ which you must do yourself or he will 
never forgive you. — ^Tours affectionately, Willib ” 

About this time Ramsay became an “Abstractor’^ 
for the' Journal of the Chemical Society, and continued 

1 The dog. 
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doing the work till he was appointed professor at Bristol 
in 1879. 

In 1874 Ferguson succeeded Anderson in the Chair 
of Chemistry and he appointed Ramsay to the post of 
Tutorial Assistant. His duties consisted in holding 
classes to amplify the lectures. There were about two 
hundred, chiefly medical, students, attending the chemi- 
cal lectures, and these were divided into four groups, 
and these had to be “ coached ” by individual question 
and answer and weekly written exercises. Each group 
came to the class twice a week and the consequence 
was that the teacher learned inorganic chemistry very 
thoroughly, but the work was monotonous and at the 
end of the six years in which he was thus engaged it 
was felt to be exhausting. But he gave some lectures on 
organic chemistry, which aflorded some stimulus and led 
him to undertaking, though usually alone, some research 
in the laboratory, for at that time no one worked 
independently, except a few students whom he had per- 
suaded. Among these were Arthur Smithells, now 
Professor in the tJniversify of Leeds, and J. J. Bobbie, 
afterwards Professor in Bangor and now Director of the 
Oovernment Laboratory in London. As a result he 
published a notice of a new mineral, bismuthous tesseral 
pyrites, and a paper on the action of heat on sodium 
ethylthiosulphate. The cellars of the chemical labora- 
tory contained the collection of pyridine bases left by 
Professor Anderson. Ramsay obtained possession of 
these and proceeded to their investigation. The faction 
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contajning picoline promised to be the most interestiug. 
Beside their derivatives already known, he prepared 
compounds corresponding to the platiniun-ammonium 
compounds with which he had been already occupied. 

Experiments on the physiological action of some of 
these bases induced him to attend the lectures of Pro- 
fessor McKendrick, then recently appointed to the Chair 
of Physiology. The results of their joint experiments 
were published in the Journal of Physiology. The 
synthesis of pyridine from acetylene and prussic acid 
by passing them together through a heated tube was 
accomplished by Ramsay for the first time in 1877. 
About the same time, in association with J. J. Dobbie, 
he examined the products of oxidation of quinine and 
cinchonine. An interesting account of these researches 
and of the relations thus begun and continued 
through so many years between the two young men 
has been given by Sir James Dobbie in a series 
of recollections of which the following is an abstract. 
He says : 

“ I first met Bamsay in the sunomei of 1875, about a year after 
his appointment as Assistant to Professor Ferguson in the 
University of Glasgow. 

I had completed my oourse for the ordinary M.A. degree and 
passed the usual examinationB, I had also gone through the 
chemistry oourse with Dr. Anderson and had begun to work 
for honours in Natural Science and for the B.Sc. degree of Edin- 
burgh University, there bring then no science degree at Glasgow. 
Bamsay was delighted to find anyone whose views went a little 
beyond ihe routine that was followed by most of the studente 
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and readily gave me asaistanoe. Althougli no provision for 
teaching organic chemistry existed either in Glasgow or Edin- 
burgh, I was required to get up the subject both for my honours 
exam, and for the B.Sc. degree. Eemsay saw my difidculty and 
very good naturedly undertook to read the subject with me, and 
together we worked right through Schorlemmer’s Oheimstry of 
the Ga/thon Compov/nds. As Eamsay himself had only recently 
returned from Tlibingen, he was familiar with all the most recent 
developments of the theory of the subject and with the practical 
methods of investigation in which the German laboratories then 
excelled, and generously allowed me the full benefit of his know- 
ledge and experience. He was desirous about this time of starting 
a class in organic chemistry, but the difficulties in the way were 
very great. He ultimately overcame them and obtained per- 
mission to deliver a short course of lectures. The experiment, 
however, was not very successful. The subject was not required 
for any ordinary degree, and the number of those who were 
interested in it for its own sake at that time was not large, and 
I do not think the course was ever repeated. 

Erom the first, Ramsay engaged vigorously in research, for which 
his official duties left him a considerable amount of leisure. The 
atmosphere of the University at this time was not unfavourable 
to research, Kelvin was then at the height of his fame and 
Gilmorehill was the Mecca towards which all the distinguished 
foreign physicists who visited the country directed their steps. 
While at Tlibingen, Ramsay had investigated the toluic acids 
and naturally continued on somewhat Rrmilar lines when he 
settled down at Glasgow. The cellars of the University Labora- 
tory contained a large collection of fractions of ‘ Dippel-Oil ’ 
prepared by Professor Thomas Anderson. These were regarded 
by Eerguson, whose interest in chemistry was almost entirely 
that of the antiquary, more or less in the light of museum q)eci- 
mens, and he was horrified when Ramsay suggested that he should 
be allowed to ‘ investigate ’ them, but he eventually gave way 
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to Ramsa/s importuiiity. The result was a very sabstantial 
addition to our knowledge of the pyridine bases and their deriva- 
tives. The oiiginal papers were published in the PMl. Mag. 
{Oct. 1876, Oct. 1877 and July 1878) and summarised in J. 
Gliem. Soc. xxxv. 1879. While he was still engaged in this work, 
in which I occasionally assisted him, I completed my honours 
exam, and B.Bc. degree and won a scholarship which enabled 
me to remain at the University and gave me a certain status as 
Lecturer in Mineralogy. As my duties in this capacity, however, 
only occupied a part of my time, it was arranged between us in 
the autumn of 1876 that we should start an investigation of the 
quinine alkaloids. The method we adopted — breaking down by 
oxidation with permanganate — ^which has since been very* exten- 
sively employed, led at once to important results. We obtained 
pyridine carboxylic acids from quinine, cinchonine, quinidine, 
and cinchonidine, and thus for the first time succeeded in estab- 
HfthiTig a connection between these alkaloids and the pyridine 
bases. 

We had no idea when we commenced our work that any such 
a relation existed and, had it not been for the lucky chance that 
we were familiar through Eamsay^s work on picoline with the 
peculiar smell of pyridine, the true nature of the acids we pre- 
pared would probably have remained long undetected. Our 
first paper was published in 1878 — the work having been inter- 
rupted for a time by my absence during tihe summer of 1877 in 
Leipzig — and this was followed by a fuller paper in 1879. 
Attempts were afterwards made to ignore our work and to 
assign the discovery to Skraup, but an examination of the dates 
of the published papers puts it beyond all doubt that ours was 
the first published work on the subject. 

Not long after we started the investigation, Ramsay’s interests 
received an entirdy new direction, and I was left to carry on the 
work alone, with only occasional help and advice from him. So 
far as I know he never again engaged in organic research. 
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In turning to the physical side of chemistry, I believe he was 
greatly influenced by Dr. E. J. Mills, who then held the ^ Young ’ 
Chair of Technical Chemistry in Anderson’s College (now the 
Eoyal Technical College), Glasgow, and of whom he saw a great 
deal about this time. Mills was then engaged in the study of 
mass action and elective attraction. Ramsay was greatly 
interested in this work and used often to talk to me about it. 
Another thing which certainly influenced him was Guldberg and 
Waage’s work, which was only then becoming generally known 
in this country. "When we were in Norway together in 1879 we 
tried to see Waage, but he was then on holiday. Ramsay, how- 
ever, saw him the following year.^ His first important research 
in physical chendstry was on the volumes of liquids at their 
boiling points,® but I cannot recall the exact circumBtanceB under 

1 Extract from a letter from Bristol, dated 28th September, 1880 : 

“ I called on Waage and he asked me to spend an afternoon with him 
a»t his oonntiy house — about half an hour’s sail from the town. We had 
a. long chat about things in general. He has given np his experiznents on 
ebemical statics. He speaks a little German, and with my knowledge of 
Norse, which as you know is surpassed by few and equalled by none of the 
natives of that country, we got along very well. He is great on the liquor 
question, and nothing would satisfy him bat that we should hammer out 
a. letter together to Gladstone, asking him to tax heavy beers with a pro- 
portionately higher aloohoho tax. I saw afterwards that the People’s 
William thought it a good suggestion.” 

It would perhaps be proper to mention, for the information of the general 
reader, that Peter Waage was Professor of Chemistry in the Univeisity of 
Ohristiania. Has fame rests on the thesis published by him jointly with 
Kis brother-in-law Guldberg, Professor of Mathematics, in which the 
fundamentally important piinoiple, known as the “ Law of Maas Action,” 
is developed. Waago was bom in 1833 and died in January 1900. A 
notice of his life and work will be found in the TranaactioTis of the Ohemicdl 
SackJty for 1900 (p. 691) from the pen of Ramsay himself, 

2 In the Autdbiogmphi/ Ramsay accounts for the origin of his interest 
in phytico-chemioal problems by reference to difficulties he encountered 
in. detennining the vapour densities of certain derivatives of dipyridine. 
BCaving used Victor Meyer’s air-expulsion method, the idea occurred to him 
atkat the molecular volume of liquids at their boiling point could be deter- 
mined by heating a glass bulb of known capacity, oontaimng the substonoe, 
in its own vapour. “ Once launched on the ocean of physioal chemistry,” 
he says, numerous problems presented themselves.” 
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which he took up this particular piece of work. It was whil 
blowing the bulbs used in this research, I believe, that he fire 
became aware of the value of the asset he possessed for physics 
work in his skiU as a glass-blower. He had learned the art a 
Tubingen, although it was only in his later researches that hi 
marvellous manipulative power was fully developed. 

In the * seventies ’ physical chemistry had hardly attained th 
dignity of a distinct branch of the science, and there were n 
separate lectureships or professorships on the subject in thi 
country. Specialisation had been pushed a little further i 
Germany, and I remember attending a course of physical ohemij 
try by Wiedemann in Leipzig in 1877, but the scope of his lecture 
was quite elementary. 

When he turned to physical work Ramsay became aware c 
the defects of his mathematical equipment and would gladl 
have remedied them had that then been possible. He di 
arrange with one of the young University mathematicians fc 
coaching in the calculus, but the coach was not sufficiently kee 
for a TYiftTi of Ramsay’s ardent temperament and the arrangemer 
— fortunatdy, I cannot help thinking, because Ramsay coul 
not have gained sufficient proficiency in the higher mathematic 
to be of real use to him without the sacrifice of much time — w£ 
soon abandoned and he continued to devote himself entirely i 
experimental work. 

After he had been assistant for several years he became 
candidate for such chairs and lectureships as fell vacant, but mi 
at first with little support. He was much discouraged by repeats 
failures, and I remember we discussed seriously a project fi 
starting together in busiaess as chemical manufacturers. ^ 
both had connections in that line and were not unfavourab, 
placed for such a venture. But fortunately before our pla: 
had matured, the Chair of Chemistry in University Colleg 
Bristol, feu vacant by the removal of Dr. Letts to Belfast ai 
Ramsay was appointed his successor. He was greatly assisb 
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in this candidature by the close connection that existed between 
Glasgow University and Balliol College, of which Jowett was then 
Master. Jowett was a member of the Oonncil of Bristol College. 
As was the practice in those days, Eamsay sought interviews 
with the individual members of Council before the election — 
in plain words canvassed them. He went up to Oxford armed 
with an introduction to Jowett from Professor Edward Caird. 
He was graciously rec^ved and invited to one of the Master’s 
famous Sunday breakfast parties at which he met a distinguished 
company. At that time Eamsay had seen more of the wodd 
than most young men of his age. He was therefore well able 
to hold his own at the great man’s table, and no doubt the im- 
pression he made was carefully noted by his host. As he was 
leaving, Jowett took him aside for a moment and made an 
appointment with him for the following day. When Eamsay 
called at the time fixed, Jowett, as if he had never seen him before, 
and without any other greeting, received him with a sharp 
‘ Well ? ’ Eamsay’s feelings may be imagined, but he grasped 
the situation, stated his business as briefly as possible, and took 
his leave. Jowett proved a good friend. He not only 
supported Eanasay’s candidature, but afterwards invited him 
repeatedly to Balliol, and evidently formed a just estimate of his 
character and intellectual powers. 

In the Glasgow laboratory Eamsay exhibited all the char- 
acteristics which afterwards became so marked and so generally 
known. He was a rapid worker ; came quickly to conclusions ; 
was bold almost to audacity in the things he attempted ; and 
worked with surprising energy and industry. The only relaxa- 
tion he allowed himself during the day was an occasional cigarette. 
As smoking was forbidden in the main laboratory where the 
students were at work, he retired to the smaller or private labor- 
atory where the professor’s assistants and one or two senior 
students, who occupied a privileged position, had their work 
benches. There with his back against the radiator he would 
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roll hifl cigarette, a life-long practice, and retail or listen to 
latest story or the last piece of University gossip. He had a fe 
sense of humour and delighted especially in the oddities 
‘ Chemical ’ or ‘ Comical ’ John, the hottle washer of the esi 
lishment. John was a great character, a strange mixture 
shrewdness and simplicity. It was noticed that he ahsei 
himself for a few minutes at exactly the same time every mom 
and on being followed one day it was found that he went to 
his watch by the great clock in the quadrangle. As he was 
responsible for the time-keeping, he was questioned as to wh] 
was so particular to have the exact time. He confessed then 1 
he stopped his watch every night and set it going again in 
morning. ‘ You see/ he added, ‘ it will last just twice as 1 
that way.’ Eamsay had a keen appreciation of such humoui 

He frequently spent his week ends with an aunt at Kilcre§ 
on the Clyde, and if I remember aright sometimes travellec 
and down daily. He had been employed to assist in tr 
lating Wurtz’s Dictiona/ry of Chemistry for a firm of Glas 
publishers, who proposed to bring out an English edition 
project which was afterwards abandoned, although a very 1 
part of the translation was actually completed. 

He always carried about with him, on his journeys, wn 
material and some sheets of the French text. He wrote 
ease in the train or on board the steamer, and as he was pai 
much per sheet he would sometimes remark to me as he ent 
the laboratory that he had earned so much on the way u 
town. He translated with great rapidity, and possessed the 
he did all through life, the power of expressiag himself easilj 
correctly. His letters written at this time, of which I 
preserved a few, are exceUent — gossipy, vivacious, and c 
unconventional in style.^ His handwriting differed little 
that of later years, except that it was not quite so regular 
became subsequently. 

^ One of these letters will be found on a later page. 
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But it was not all work with him. He enjoyed life thoroughly, 
was fond of society, and went out a great deal to dinners and 
dances. He was an excellent waltzer, and that and his other 
social gifts made him much sought after in Glasgow society. 
Walking and climbing were favourite recreations in which I was 
frequently his companion. We sometimes spent the week-end 
together either at his aunt’s at Kilcreggan or at Fairlie, my own 
people’s summer quarters. Boating was another favourite 
amusement. Bamsay had some skill in the management of a 
lugsail, but with later experience of that treacherous rig I look 
back with a shudder to a morning I spent with him off Kil- 
oreggan on one of the most dangerous reaches of the Clyde, for 
he was as venturesome on the water as on the land. 

In the spring of 1878 we made a short walking tour together 
through the Western Highlands. Starting from Ardentinny (sung 
by Wordsworth) on the Clyde we walked to Inveraray, thence to 
DahnaUy at the head of Loch Awe and so on to Oban. We 
had many adventures by the way, which provided us for long 
afterwards with matter for jest and laughter. From Dalmally 
we climbed Oruaohan (on a Sunday I), and I remember, when we 
were standing on the top admiring the magnificent landscape, 
Ramsay drew my attention to an eagle soaring high above us, 
the first, I think, either of us had ever seen. We descended from 
Cruachan into the Pass of Brander, the scene of one of Bruce’s 
most noted exploits and sacred ground to us on that account, 
for we had been bred up in all the traditions of Scottish 
patriotism. Whether under the stimulus of that feeling, I do not 
know, but we thought to beguile the time by composing a rhyming 
chronicle of our journey. The only couplet I can now recall was 
one composed by Ramsay : , 

‘And in the Pass of Brander 
The scsenery grew grander,* 

and I t h ink that is probably a fair specimen of the level to which 
our poetic flight rose. An amusing incident took place at Oban. 
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We diared the same bedroom, as was our custom, and before 
retiring for the night both remarked that the arrangement of the 
room and furniture was exactly the same as 'in the inn at Dalmally 
on the previous evening. Early in the morning I was awakened 
by a loud voice declaiming : ‘ Our travellers were now put into 
a room in all respects like unto the former, and if anyone thinks 
it was otherwise he is entirely mistaken.’ Ramsay was delivering 
a lecture in his sleep. He was very wroth when I woke him and 
told him what he had said. For long afterwards, whenever he 
was more emphatic in the assertion of an opinion than I thought 
the occasion warranted, I used to remind him of his dream at 
Oban and he always took the hint with perfect good humour. 
From Oban we went by steamer to Fort William and the following 
morning, the first of May, climbed Ben Nevis, We found the 
upper part of the mountain covered ^th snow and had some 
difidculty, and lost a good deal of time, in getting down into 
Glen Nevis up which we proposed to walk to the hamlet of Kin- 
loohmore near the head of Loch Leven. We expected to find 
dhelter there for the night, but in this we were disappointed, and 
had to choose between crossing by a rough mountain track to 
King’s House near the head of Glencoe and walking to Leven 
Hotel opposite Ballachulish, a distance of 26 miles reckoning 
from our startiag-point in Glen Nevis. As the daylight was 
nearly gone when we reached Kinlochmore and there was no 
moon, the former alternative was out of the question. We 
therefore made our way as quickly as possible down to the loch, 
not without difi&culty in the failing light, and for more than two 
hours had to march in pitch darkness before we came opposite 
Ballachulish. The question then was how to find the hotel? 
Luckily we came upon a house in which a light was burning and 
the occupier who had been kept up late by some domestic occasion 
good naturedly guided us to the inn. After much ban gin g and 
rattling we succeeded in rousing the landlord, who not only fonnd 
us a room, but when he knew our plight, with true Highland 
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hospitalily, provided us with a good supper. It was then nearly 
one o’clocsk in the morning. We had been out from 6 o’clock 
of the previous morning and had been afoot climbing and walking 
all the time, with no other food than a few sandwiches. Next day 
we intended walking up Glencoe, but our feet were badly bruised 
with the previous day’s climbing and we were glad to wait for 
the steamer and sail back to Oban. 

It was on this trip that I first became aware of Eamsay’s 
aptitude for languages. In all our conversations he had never, 
so far as I can remember, shown the slightest interest in philo- 
logical studies, although he spoke German fluently and had gone 
through some at least of the University classes in Greek and 
Latin. But as soon as we got amongst people actually speaking 
another language his interest was aroused. We both knew a 
few Gaelic words, as most inhabitants of the West of Scotland 
do. I was content to let it rest at that, but Eamsay was bent 
on learning Gaelic and extracted words from every GaeUc-speaking 
person we came across. What struck me as peculiar was that 
he took little or no interest in the traditions or manners of the 
Highlanders, only in their language. 

In our Highland tour we had proved that we were pretty 
equally matched as regards our powers of physical endurance 
and that we possessed the compatibility of temperament that 
is essential for the success of such e3q)editionB. We resolved 
accordingly on a walking tour on a more extended scale in 
Norway in the long vacation of 1879. We sailed from Leith to 
Christiansand and were fortunate enough to have as one of our 
feUow-passengers Dr. Amund HeUand, now one of Norway’s fore- 
most geologists and at that time, I believe, a privatdocent attached 
to Christiania University. When he found that Eamsay was a 
nephew of Sir Andrew Eamsay and that we were both interested 
in geology and mineralogy he became very friendly with us 
and sketched out a plan of tour which we found of the greatest 
assistance. As he was in no hurry to return to Christiania, he 
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volunteered to accompany us to Hitter in Flekkefjord, where 
large pegmatite vems occurring in the ‘ KTorite ’ of the island 
had recently been opened up and found to contain many rare 
minerals. Accordingly after a night’s rest at Christiansand we 
caught a coastwise steamer going north, which landed us on 
Hitter. There was no inn on the island, but we got comfortable 
quarters in a fisherman’s house which was built on a ledge of 
rook overhanging the fjord. Here we fed sumptuously on trout, 
salmon, eggs, milk, flad brod, and coffee, our first experience of 
genuine Norwegian fare. The granite veins of the island were a 
sight never to be forgotten. The crystals of felspar, mica, and 
quartz were of enormous size, compared with anything we had 
previously seen, and mingled with them and projecting from the 
roof and sides of the cutting were large bosses of euxenite, orthite, 
and other minerals of the rare earths. On receiving Holland’s 
assurance that there was no objection to our helping ourseLves, we 
secured a goodly supply of fine specimens — ^most of which are 
now in one or other of our museums — and dispatched them to 
Christiania to await our arrival there. Long afterwards, when 
Eamsay was engaged on his search for sources of the rare gases 
of the atmosphere, he bethought him of our Hitter finds and made 
a systematic examination of them. The only one, however, 
which gave hiin any positive results, was * Malacon,’ a hydrated 
variety of zircon, which he found to contain helium. Hdland 
returned direct from Hitter to Christiansand and we crossed 


to the mamland and made our way by carriole, train, and steamer 
to Bergen and thence sailed up the Hardanger Fjord to Odde. 
We made many acquaintances in Bergen and on board the steamer, 
some of whom we met again and again in the course of our tour. 
Amongst them I particularly remember two daughters of the 
Federal Greneral Lee. As we sailed up the Fjord we were con- 
stantly reminded, especially in the lower reaches, of our own 
Scottish lochs. The last part of the sail, where the Fj ord narrows 
and the mountains seem in places to rise sheer from the water. 
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is very grand, especially when seen as we saw it in the deep 
shadows of an autumn evening with the moon lighting up the 
white edge of Folgefond snowfield, where it shows through the 
deffcs of the rocky summits. Young Scotchmen are not usually 
sentimental and are not given to expressing their feelings on 
such occasions, and we were silent. But the spell of the fjords 
was upon us from that time and we both re-visited them, although 
not together, again and again. Odde, the landing-place at the 
head of the Fjord, was then quite unspoiled and consisted of 
little more than a picturesque hotel near the landing-stage, and 
a few scattered houses. Now, I hear, all is changed by the huge 
nitrogen works which have been erected in recent years. We 
stayed here several days, visiting the Buarbrae (Glacier) and the 
Skjaeggedalsfos — a faU of from 600 to 600 ft. We were both 
greatly interested in the geological features of the country and 
spent much time in ex-aTniTiing the action of the glacier, the 
moraines, the cirques and, later on, the raised beaches, which 
are nearly everywhere along the coast such a prominent feature 
of Norwegian scenery. Eamsay was well informed as to his 
uncle’s views, which afforded us material for many discussions 
and much speculation in the light of our own experience. Our 
visit to the Skjaeggedalsfos was a memorable occasion. The 
way was long and rough and the journey had to be performed 
entirely on foot, but we felt fuUy rewarded by the magnificence 
of the scene ; it was the first of the great falls we visited. On 
the way back we were caught in a perfect deluge of rain and got 
soaked to the skin. We had no change of clothes with us, aa 
we carried nothing but our knapsacks. When we reached the 
inn, our host, evidently quite accustomed to such experiences^ 
turned out various ancient suits that must have been in his- 
family for generations and in these we adorned ourselves for 
supper. Presently two Austrians, who had also made the 
excursion to the fall, returned in the same condition as ourselves.. 
By this time the clothes of the inn had all been appropriated^ 
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bnt lihe Austrians were not to be beat. To the deKght of the 
other guests they appeared at supper in kilts improvised for the 
occasion out of Norwegian homespun bed coverlets, which were 
decorated with the beautiful coloured border common in this 
part of Norway. They were both large-sized men of the typical 
South German build, and their appearance in this guise was the 
qigunl for general merriment, eq)ecially when one of them pro- 
ceeded to execute a dance. We were all in high spirits after our 
day in the open air. The Austrians were capital fellows, full of 
jokes and stories, and we spent a very merry evening together. 
We found out later, when the time camefor the inevitable exchange 
of cards, that one of them was a judge in one of the higher courts 
of Vienna and the other an advocate who practised in the same 
court. We saw a good deal of them afterwards and found them 
excellent travelling companions. From Odde we made our way 
bv steamer, rowing boat, and on foot to Vossevangen, where we 
rested for a few days. One evening spent here dweHs in my 
memory. The hotd, at that time one of the few hotels m Norway 
outside the large towns, was much frequented by Norwegians 
from Bergen. It boasted a piano, and after supper Ramsay 
commenced to play and then to whistle, — an accomplishment 
in which he excelled. Soon this unusual form of entertainment 
attracted listeners, and after a time all the guests were gathered 
round him applauding vociferously. Then we sang national songs, 
and all went merrily until we came to the Marseillaise, when three 
Germans, who were of the party, clapped on their caps and 
strutted out of the room to the intense amusement of the rest of 
the company. At that time the Germans had neither destroyers 
nor submarines and the Norwegians stood in no fear of them. 

Most of our travelling was done on foot. We carried nothing 
with us but our knapsacks and it was necessary to wash up 
from time to time, which we generally did for ourselves, retiring 
to some secluded spot by the side of a stream for the pui^ose, 
and hanging out our washing afterwards over our knapsacks to 
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dry as we marched. We halted for a day or two at intervals to 
rest and refit. During these rest periods we usually devoted our 
time to exploring the immediate neighbourhood of our stopping 
place, maJHng the more intimate acquaintance of the people, and 
trying to pick up what we could of the language. We had with 
us a Norse Dictionary, a never-ending source of amusement on 
account of the quaint equivalents with which it abounded. But 
we trusted to what we could learn viva voce, and must have made 
some progress with the language, for I find amongst my letters 
several in Norwegian from travel acquamtances which contain 
the assurance that my knowledge of their language was a sufficient 
excuse for using it in writing to me. Ramsay's great aptitude 
for languages enabled him to make very rapid progress, £uad he 
afterwards continued the study both at home and on subsequent 
visits to Norway and became very proficient in it. I noticed 
in Norway again what I have referred to in connection with our 
Hi^and trip, that his interest in the language was much greater 
than in the history and traditions of the people, to which so far 
as I remember he paid very little attention. He took great 
pleasure, however, in the Norse folk-songs, many of which we 
learned from chance companions on our walks. We found great 
interest in compiling lists of Scandinavian words which, although 
not known in England, are in common use in Scotland. These 
words were either introduced into Scotland by Scandinavian 
settlers or are survivals of the common Teutonic vocabulary 
which persisted in Norway and in the northern parts of the 
British Isles after they ceased to be used elsewhere. I remember 
the delight with which we first heard ‘ bam ' (Scot, bairn) ‘ child,' 
and ‘gjSre' (Scot, gar) ^ make do,' and many others with which 
we had been familiar from our earliest days but had never before 
heard out of our own country. 

Another amusement of Ramsay's during our longer halts was 
aketching in water colours, an art in which he possessed no 
inconsiderable share of the talent which belongs to his cousms. 
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Sir Andrew Eamsay's family. His sketch book was in existence 
quite recently and may be so still. He took particular pleasure 
showing me from time to time a drawing he made of me while 
I was bathing and supposed he was engaged in sketching the 
surrounding scenery. 

After leaving Vossevangen we went by way of the Nerodal, 
famous for its beautiful white labradorite felspar rooks, and 
Gudvangen to Loerdal on the Sogne fjord, and thence crossed 
from Skjolden into the Jotunheim, to see something of the great 
alpine lakes and to dimb Galdhopig, the highest peak in Norway. 
E^zidflheim, from which we made the ascent, is one of the moat 
delightful of Norwegian stations, where, at that time at all events, 
Norwegian life could be seen in all its native aimplioity, little if 
at all spoiled by any contact with the outer world. R^daheim,— 
in Norway as in Scotland the proprietor is often known by the 
name of his farm or estate, — ^found us a guide in Knut Volo, the 
village shoemaker. We were in no way equipped for an alpine 
climb, but Volo, after inspecting our boots professionally, and 
strengthening them with some nails, undertook to go up the 
mountain with us. The greater part of the ascent consisted of 
a long walk, which presented no kind of difficulty until we came 
to the great glacier which had several ugly crevasses to be crossed. 
The upper part of the mountain was covered with a sheet of 
frozen snow, over which we had to cut every step we took. We 
astonished our guide by bathing in a small tarn high up on the 
mountain. Large masses of ice were floating about in the water, 
which was of course bitterly cold. Volo evidently thought we 
were stark mad, the feeling which I am afraid our doings and 
the doings of many other Englishmen abroad often arouse in the 
foreigner. It was a foolish proceeding, and had we not been in 
first rate physical condition at the time might have cost us dear. 

On emerging from the Jotunheim, we crossed into Gudbrandsdal, 
and from Domaas made the ascent of Snehaetta, the second 
highest mountain in the Dovrefjeld. This was one of the least 
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interesting of our excursioDB, nothing but a long 14 hours’ tramp 
over moor and barren hill side, and I only mention it as another 
illustration of Ramsay’s powers of endurance in the seventies. 
We next descended the Eomsdal, and after a day or two spent 
at Molde went on to Throndhjem, ftom which we returned by 
rail to Christiania. 

At Christiania we again met Helland, who diowed us over the 
city and initiated us into the mysteries of Scandinavian politics. 
We learned then for the first time of the cleavage between Swedes 
and Norwegians. We had met few Swedes in the course of our 
trip and had often been struck by this. Even then the movement 
which subsequently led to the separation of the two countries 
was in progress. The Norwegian fl.ag, in which the Swedish 
colours were quartered with those of Norway, was always referred 
to as the ‘ dirty ’ flag and we were assured that the Norwegian 
people would never rest satisfied till it was cleansed — an aspira- 
tion which was satisfied sure enough but not till many years 
afterwards. Helland himself was closely identified with the 
young Norway party and introduced us to several of the nota- 
bilities in politics and literature at the University club. 

We left Norway after a six weeks’ tour with the pleasantest 
memories of the country and its people. We both returned 
repeatedly but never again in company. Our passage back was 
very rough. Ramsay was a good sailor and I a bad one, but I 
think that was the only advantage he had over me as a traveller. 

After Ramsay’s removal to Bristol he continued to visit 
Olasgow periodically so long as his father and mother were alive, 
but of course I saw much less of him than formerly, and although 
we continued to correspond, I have little to tell regarding the 
period after 1880.” 

It has not been thought advisable to interrupt the 
interesting story told by Sir Janies Dobbie, but one or 
two incidents not referred to in these notes are recalled 



62 


SIK WILLIAM EAMSAY 


by letters which have been preserved, some addressed to 
his parents and some by the same friend. In 1876 the 
British Association met in Glasgow, and Eamsay’s name 
appears for the first time in the list as an annual sub> 
scriber, but no communication from him is recorded. 
The following year he attended a meeting of the Associ* 
ation Frangaise pour I’Avancement des Sciences at 
Havre. The following letter to his friend Bobbie gives 
an account of his doiogs : 

“Le Havbb, 

Monday, the Something or other August, 1877. 

My bbab Dobbib, 

Some fool of a iPrenohman has stolen all the paper 
belonging to the French Association, and has left only this half 
sheet with Le Havre at the top. From the preceding sentence 
you will have already guessed that the French Aha, is capering 
around Havre at present, that I form one of the distinguished 
foreign members, and that all is going as merrily as a marriage 
bell. Void 6 jours that I find myself here. 1 went to Paris 
with three spirits more wicked than myself, lawyers— a fearful 
compound 3 lawyers ^ and a chemist, — ^just like NOlj for all the 
world, liable to explode at any moment. Their names were 
Mr. Smith from London and two others with less aristocratic 
designations. I shall sum up all our exploits shortly thus — 
Sleep, grub and amusement, — such was the programme. I 
called on Wurtz, Sdnitzenberger, SUva and others and heard 
that there would be no chance of my doing anything in Paris, 
and that all the chemists would be absent at Havre. So as I 
was a fortnight too soon I accompanied my friendH to Havre, 

1 These were H. B. Pyfe, Gnthrie Smith and Charles MaoLean. See 
Mr. lyfe’s notea. Chapter L p. 22 . 
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sectired rooms, took a waUdng tour in Normandy and Brittany 
for a fortnight, and behold me at length here since last Wednesday, 
taking part in the Ass. 

It is the best thing I could have done, for I have made the 
acquaintance with a whole lot of chemists, Dutch and French, 
and have found an old Dutchman named Gtuming ravished to 
find someone who shares his ideas about chemical com- 

bination, etc. We excurted together yesterday the whole day 
and talked French and German alternately all the time. When 
we wanted to be particularly distinct precise French was all the 
go. For energy and strong denunciation German came of use. 
You can’t say ‘ Potz-teufel ! ’ in French or ‘ Donnerwetter 
potztausend sacramento ! ’ 

An old cove, also a Dutchman, De Vrij, with bowly legs and a 
visage like this [sketch profile] is also a very nice old boy. The 
nose is the chief feature of resemblance in the annexed repre- 
sentation. Wurtz and Schtitzenberger are both Alsatians and 
of course are much more gemlithlich than the echter Franzose, 
but on the whole the fellows I have got to know are very pleasant. 
Some of the younger lot and I kneipe every evening. Then we 
bathe every day too in fine stormy water. 

Eh bien, what is there to say of more ? I am going straight 
back to Glasgow on Wednesday by the special steamer to Glasgow. 
My money is about done, so I must bolt. I have done with 
holidays this year and am as a giant awakened. Do come back 
before tbe session commences, and let us get some work done. 
By the way I forgot to tell you that I had the cheek to read a 
communication on picoline, in French, which was received with 
loud applause. There were some remarks made afterwards very 
favorable, tho’ I say it as shouldn’t say it. Adoo. Write to 
Glasgow and tell me Wie’s geht. 

Yours very siacerely, 


W. Ramsay.” 
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The next year he attended the British Association 
meeting in Dublin and communicated two papers, “ A 
Summary of Investigations on the Pyridine Series ” and 
on “Some of the Derivatives of Purfurol,” beside 
showing Victor Meyer’s apparatus for taking vapour 
densities of substances with high boiling points. 

In a letter to his friend Dobbie he remarks: “By 
the way the British Ass. is going to Bray this 
year.” 

This letter was written from Wales, where apparently 
he had been staying with his imcle’s family, “dolce- 
famienteing in a delightful manner. Lawn-tennis, bath- 
ing, nuld (and harmless) spooning, hill-climbing, etc. 
(Etc. being all the other vices practised at a place border- 
ing on hills and sea), have been the sole aim and object 
of existence since I came to Wales.” 

In 1879 the promotion for which he had so long been 
hoping came at last. He was appointed Professor in 
TJniversiiy College, Bristol, and took up his new work 
early in the new year. The following extract from a 
letter speaks for itself : 

“ Uotveesitt College, Bristol. 

\Wi March, 1880. 

Mt dear Dobbegi, 

This letter must be \mtten en Jingle. Arrived 
safe — Monday night — fair lodgings — change with Marsden when 
he goes next Monday — like the place — Lab. in confosion hut 
good — ^Fifteen students in Lab. 40 at lectures — ^Nicol lecturing 
till end of term — Marsden nice fellow — going to Germany at 
once.” 
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It is interesting to note that the last meeting he ever 
attended was also at Havre in August 1914, which broke 
up disastrously at the outbreak of war. A letter de- 
scribing what happened on that occasion will be found 
on a later page. 


CHAPTER III 


THE BRISTOL PERIOD 

The years following 1870 saw the beginning of that 
great national movement which has resulted in planting 
new universities and colleges connected with universities 
over the United Kingdom. Up to that time institations 
which gave higher education and instruction corre- 
sponding to that which was provided by the ancient 
universities of England, Scotland, and Ireland were only 
to be found in Manchester and London. In the former 
cily the college which bears his name was fotmded by 
John Owens in 1861. In London there were three 
colleges, namely Universiiy College (the original Uni- 
versity of London) founded in 1826, King’s College 
founded in 1829, and Bedford College for Women 
founded in 1849. For nearly twenty years these in- 
stitutions struggled, with somewhat indifferent success, 
against mid- Victorian prejudice and nervousness, as 
indicated by the sensation produced by the publication 
of Essays cmd Beviews and the storm aroused by Darwin’s 
Origin of Species and The Descent of Man. But in 1871 
the first step toward a new state of things was repre- 
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sented by the foundatioii of the Aitnstroiig College at 
Newcastle-on-l^e. This was quickly followed by the 
establishment of the University College of Wales at 
Aberystwyth in 1872 and the Yorkshire College at 
Leeds in 1874. On the 11th June, 1874, a public 
meeting was held in the Victoria Rooms, Clifton, Bristol, 
with the object of promoting the establishment of a 
college of science and hterature for the West of England 
and South Wales. The movement thus initiated was 
supported by the influence and flnancial aid of the two 
great Oxford colleges, Balhol and Hew College. Among 
its most ardent promoters were the Master of BaUiol 
(the Rev. Dr. Jowett), the Headmaster of Clifton Col- 
lege (the Rev. Dr. Percival, afterwards Bishop of Here- 
ford), Mr. Lewis Pry, M.P., and Mr. Albert Pry, who 
afterwards became the very active Chairman of Council, 
together with several other Bristol citizens, among whom 
may be mentioned William Killigrew Wait, who became 
Vice-Chairman, and William Proctor Baker, who acted 
as Treasurer. A second meeting was held the following 
year, on the occasion of the meeting of the British 
Association in Bristol, and in 1876 the College was 
opened. The premises first occupied were situated in 
Park Row, near the top of Park Street, and consisted of 
a very old and dilapidated house where the classes 
were carried on and a chemical laboratory fitted up 
while the permanent buildings were in process of erection. 
The first Professor of Chemistry was Dr. E. A. Letts, 
who left at the end of 1879 on being appointed to the 
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Chair of Chexmstry at Belfast, then vacated by Dr. 
Thomas Andrews, P.R.S. Ramsay had also been a 
candidate for this post, but luckily for Bristol he was 
not selected, and in February 1880 he was chosen to 
succeed Letts. Conditions in reference to teaching 
appointments have been ameliorated since that day, 
but it is interesting to place on record the stipend and 
duties of a professor of chemistry in a university poUege 
forty years ago : 

UNIVERSITY COLLEGE, BRISTOL, 

OH AIR OF CHEMISTRY. 

The Stipend will be £300 per annum, with two-thirds of 
Lecture fees and one-third of Laboratory fees. The Council 
guarantee a Tni-nimurn emolument of £400 per annum. 

The Laboratory expenses will be borne entirely by the College. 
The Laboratory student’s fee will be £18 18s. Od. per session 
(with reductions for shorter periods). 

The session will commence at the end of the first week in 
October, and continue until the end of June. (In after years 
the Professor may be required to give instruction in Practical 
Chemistry during July to medical students.) 

The Professor will be required to give three lectures per week 
for the first two terms, say 60 lectures, together with class in- 
struction in cormection therewith (student’s fee for this course, 
£3 3s. Od.), and a short course of lectures m the third term. 
He will also be required to superintend the Laboratory during 
the whole session, and to give evening lectures once a week 
during the first two terms, together with class instruction in 
connection therewith (Evening-Class fee, 10s.). 

A competent assistant will be provided. 

The scheme of the College contemplates the possibility of 
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occasioiial lectures being delivered in. neighbouring towns by 
the Professor or his Assistant. 

In connection with the Oloth-working Industry, special in- 
struction in dyeing, etc., may be required under an arrangement 
not yet concluded with the Worshipful the Cloth-workers’ Com- 
pany of London. 

It will be observed that no mention is made of research, 
and the number of lectures is somewhat indefinite, 
though appreciably leas than the number introduced 
into the programme of other colleges established about 
this time. 

The state of things at Bristol is illustrated by the 
foUowiug extracts from a letter of Ramsay’s, dated 
4th March, 1881 : 

“ I have been very hard worked and am still. The beastly 
Trowbridge lectures take it out of one so much, both in the loss 
of a whole day, as well as in preparation. I haven’t done a 
stroke of original work this term, for all my time has been absorbed 
in learning how to dye. . . . Otherwise I have ei^t lectures a 
week, which means a lot of time. I long for summer with three 
lectures a week and nothiag else but laboratory. . . . Otherwise 
things here are very quiet. I have no time to go out to dinner, 
etc., and have consistently refused. All I keep up is the BingiTig 
club on alternate Fridays, but that even I have missed for the 
last two meetings. I’m going to-night.” 

The first Principal of the College was Alfred Marshall, 
afterwards Professor of Political Economy at Cambridge. 
He resigned in 1881, and in September of that year 
Ramsay was appointed Principal in his place. 

The following letter &om Professor Marshall to 
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Lady Ramsay on 24th July, 1916, explains the cir- 
cumstances : 

“You will he overwhelmed with letters from far and near, 
which speak with better knowledge than mine of the terrible 
loss that has befallen the world’s science : my only claim to 
speak of him is that he rendered me the greatest of all services. 
In the autumn of 1880 I was rapidly dwindling. 1 knew that 
each month of my stay at Bristol materially lessened my chance 
of living to do any considerable part of the work on which I had 
set my heart. The Council of University College, Bristol, de- 
clared that the condition of their finances prohibited their adver- 
tising for a new Principal The new Professor of Chemislay 
began his work in late September, by the middle of November 
I knew 1 was free. For a true strong uait had come to the 
College, and young as he was 1 knew that the destinies of the 
College were safe in his hands. They turned out to be much 
mote than safe.” 

The following extract from a letter sent by the Council 
of the College to Professor Ramsay, 28th September, 
1881, shows.the conditions of the appointment : 

“ That Professor Ramsay be appointed Principal of the College, 
and that he receive as Principal, in addition to his present remun- 
eration as Professor, one-eighth of all the fees, other than entrance 
fees, with a guarantee that his share of such fees shall not be 
less than Two Htmdred and Fifty Pounds per annum (£260), 
and that the engagement be terminable by either party on three 
months’ written notice.” 

To a yoimg man under thirty years of age, and just 
married, tiie temptation of a substantial increase of 
income was no doubt irresistible. But it can easily 
be understood that the additional burden of duties 
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might reasonably be es^eoted to curtail seriously the 
time available for study and the continuance of experi- 
mental research. This, however, does not seem to 
have interrupted the output of results from Ramsay’s 
laboratory, for in the years 1881 and 1882 five papers 
were commuoicated to the Chemical Society, one being 
the joint production of the Professor and the Demon- 
strator David Orme Masson, who later became Professor 
of Chemistry in the University of Melbourne. 

Ramsay was fortunate in having a succession of able 
assistants in the teaching work. Masson left the College 
in 1881 and was succeeded by Dr. Adrian BlaaMe (who 
died a few years after leaving Bristol in 1882), and for 
a very short time Mr. W. L. Goodwin occupied the post. 
He was succeeded by Dr. Sydney Young in 1882, who 
remained in association with Ramsay till the departure 
of the latter five years later for University College, 
London. Young was then appointed to the vacant 
chair. When Dr. Young went to Bristol in 1882 he 
found Ramsay engaged in two investigations : the first 
on the speciho volumes of liquids at their boiling points, 
and the second the determination of the vapour pres- 
sures and critical constants of benzene and ether. 

The supposed phenomenon of “hot ice” had also- 
just previously occupied a good deal of attention, and 
in the investigation of all these subjects Ramsay invited 
Young to join him. The result was a series of papers 
on the thermal properties of solids and liquids and on 
the relation of evaporation to dissociation, which extended 
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over and beyond the whole of the five years in which 
the authors were associated together. This period is so 
full of scientific interest that Ptofessor Young, at the 
request of the writer, has been good enough to prepare 
a resume of the whole of the results of their joint work, 
and has added a complete list of the papers in which it 
originally appeared. The list of papers will be found at 
the end of the chapter. 

Professor Young's notes are as follows : 

“ I was one of the Secretaries of the Owens College Students 
Chemical Society at the time of the discovery by Camelley that 
ice, when heated under very low pressures, cannot be melted. 
This discovery aroused great interest, and Sir Henry Boscoe 
asked me to show the experiment to the Chemical Sociely. On 
considering the matter I came to the conclusion that the volati- 
lising point of ice, like the boiling point of water, probably depends 
on the pressure. If Camelley’s opmion that the temperature of 
ice rises above 0° C. (strictly speaking 0'007°) was incorrect, it 
would probably be found that the vapour pressure curve for ice 
is identical with the volatilising point curve, just as the vapour 
pressure curve for water is identical with the boiling point curve. 
If, on the other hand, the ice really becomes hot, there must be 
a new curve, as yet undetermined. I gave this explanation 
when showing the experiment at the meeting of the Chemical 
Society, and it was at once accepted by Bohuslav Brauner, then 
a PeUow of Owens College (now Professor at Prag), who advised 
me to publish the paper at once. Sir Henry Boscoe, however, 
was less confident and dissuaded me fiom sending in the paper. 
Afterwards there was much discussion in Natwre and other 
journals, and after Pettersson had given a somewhat similar but 
partly incorrect explanation, I wrote a letter to Nature stating 
the facts and giving my explanation. [Nature, 24, 239 (1881).] 
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I then spent a year at the Strassbiirg University and, while 
there, took lessons in glass-blowing from a professional glass- 
blower. In Bristol, after making a WoUaston’s cryophorus for 
my evening lectures, it occurred to me that by altering the size 
of one bulb and fusing in a glass rod ending below in a knob about 
the centre of the smaller bulb, one might get a block of ice sus- 
pended in this bulb and Oamelley’s experiment might be much 
more easily carried out than by his rather cumbrous method. 

The result was quite satisfactory and I showed the experiment 
to the Owens College Chemical Society, and described the 
apparatus in the Chemical News, 47, 104 (1883), mentioning at 
the same time that Prof. Ramsay and I proposed to investigate 
the question of the temperature of the ice by inserting a thermo- 
meter in each bulb. The thermometer in each case was passed 
through a tube of suitable size, a wired indiarubber tube serving 
to keep the thermometer in position and to make the cryophorus 
airtight. With this apparatus we were able to prove that the 
ice does not become hot even when the temperature to which 
it is subjected is very high, and also that the temperature of the 
ice falls when the pressure is lowered by cooling the larger bulb 
by means of a freezing mixture. A fair estimate of the pressure 
was afforded by the temperature in the interior of the cooled 
bulb, knowing the vapour pressures of ice. A narrow side hole, 
provided with an indiarubber tube and a screw-clip, was added, 
and through this air could be admitted so as to raise the pressure 
very sli^tly. 

The results obtained were very encouraging, and the next step 
was to make direct measurements of pressure by connecting 
the cryophorus with an air-pump and manometer ; and it after- 
wards occurred to us that the method might be used for liquids- 
by covering the bulb of the thermometer with cotton-wool and 
admitting fresh liquid, as required, to moisten the cotton-wool 
by means of a vertical tube provided above with a stopcock (or 
indiarubber tube and dip) and reservoir, and drawn out sideways 
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at the bottom into a jet impinging on the thermometer jus 
above the wool. We found that this worked very well, and tha 
in the case of water, benzene, etc,, the liquid on the cotton-woo 
could be frozen, so that both boiling points and volatilising pointi 
could be determined with the same apparatus. [PAil. Trcm 
176, 37 (1884).] 

In the case of water we used an apparatus with two vertica] 
tubes provided with thermometers, etc., so that we could have 
ice on one thermometer and supercooled water on the other, 
the pressure being necessarily the same in both cases. We were 
thus enabled to verify Prof. James Thomson’s theory of the 
vapour pressures of solid and liquid in the case of water, ben- 
zene, acetic acid and camphor. But to make the proof complete, 
it was advisable to ascertain definitely whether the statical 
(barometer tube) and dynamical (boiling or volatilising point) 
methods gave the same results. Accordingly determinations of 
vapour pressure were made with a barometer tube of a form 
specially adapted for the complete removal of air either dissolved 
in the liquid or adhering to the walls of the barometer tube. 
[Phil, Trans. 175, 461 (1884), also PhU. Mag, 23, 61 (1887).] 

The barometer tube was heated by the vapour of a pure liquid 
boiling under known reduced pressures. Prom these pressures 
the temperatures were ascertained from tables of vapour pressure 
previoudy compiled. 

In order to have at our disposal a wide range of temperature, 
we required to know the vapour pressures of a series of stable 
liquids, easily obtainable in a pure state. The substances we 
adopted were carbon bisolphide, ethyl alcohol, chlorobenzene, 
bromobenzene, aniline, methyl salicylate, bromonaphthalene 
and mercury. [Trams. Chem. Soc. 47, 640 (1886).] Regnault 
bad already determined the vapour pressures of carbon 
bisulphide, ethyl alcohol and mercury, and we accepted his 
values, though it was found subsequently that considerable 
corrections were required in the case of mercury. We had to 
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determine the vapour pressures of the other substances ourselves, 
and for this purpose we employed our new method already 
described [see also Trcms, Chem. Soc. 47, 42 (1886)], and we also 
made a few determinations with an air thermometer to obtain 
fixed air-temperature points on our scale. 

The pressures were plotted in each case against the temperature 
and were then read off for each degree over rather a wider range 
than that actually required. I undertook to smooth these pres- 
sures by the method of differences, and in doing this I noticed : 

(1) That in the case of chlorobenzene and bromobenzene the 

value of at any given pressure was the same for both 


substances, and that with the other substances, excepting per- 
haps ethyl alcohol, the values of ^ • T at any given pressure 


showed only moderate differences. I foimd also that the relative 
values were about the same whatever the pressure chosen. 

(2) The ratio of the absolute temperature of bromobenzene 
to that of chlorobenzene was the same at all pressures, taking 
always the same pressure for both substances, and I found after- 
wards that this is the case also for other pairs of chemically 
closely related substances ; or B' =B, where S' is the ratio of 
the absolute temperatures at a pressure p' and 22 is the ratio at 
a pressure p, 

I had at this time secured a copy of Begnault’s complete 
researches, and I made a thorough study of his determinations 
of vapour pressure and thus obtained confirmation of the above 
generalisations. In a joint paper, read before the British Associ- 
ation in 1886 at Aberdeen, Bamsay gave an account of the closely 


allied generalisation, 


£ 

V1-V2 


-constant (approximate) at the same 


pressure, and I described the above generaUsations (1) and (2). 

For less closely rdated substances the simple relation B' =22 
does not usually hold, but I found the equation B' =22 1) 
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to hold accurately, where c is a very small constant, and if and t 
are the temperatures of one of the two substances at the two 
pressures p' and p. 

The first generalisation is closely connected with the formula 
of Clausius and Olapeyron, 


L _dj> T 
dt J' 

Ramsay had previously studied the first term of the formula,. 

^ j chiefly at atmospheric pressure, and had communicated 

his results to the Chemical Section of the Philosophical Society 

JIf L 

of Glasgow in 1877, but the generalisation in the form 


= constant at atmospheric pressure for different substances was 
first actually published by Trouton [Phil. Mag. 18, 64 (1884)], 
and is known as Trouton’s law. 

Finally these and another allied generalisation were published 
by us in a series of five papers termed ‘ Some Thermodynamical 
Relations,’ Pts. I. to V., Phil. Mag. 20, 616 (1885) ; 21, 38 
and 136, 22; 32 and 37 (1886). 

I found that Regnault’s vapour pressures of mercury below 
the boiling point, when compared with those of one of the other 
substances, gave results which did not agree with the formula 
R' =R + c{t' - ^), and on reading all his papers bearing on this 
subject I found that Regnault at an early date had made rough 
determinations of the vapour pressures of mercury below the 
boiling point and that, at a considerably later date, when he made 
his complete investigation over a wide range of temperature, he 
evidently forgot that his early experiments made no claim to 
great accuracy, and he adopted them without farther verification. 
We therefore found it necessary to redetermine these vapour 
pressures, and we carried out experiments with special apparatus 
between 220® and the boiling point of sulphur. We employed 
the equation +c(i'-i), taking water as the standard 
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substance, for interpolation and for extrapolation below 220®, 
and we found that below this temperature Regnault’s pressures 
were much too high and that the formula IJ' = B + c («' - i) was 
applicable to our results between 220® and 440®, though not to 
Regnault’s. \Tr(ms. Chem, 8oc. 49, 37 (1886).] 

The two generalisations were found not to be applicable, as 
a rule, to dissociating substances, nor, for a very wide range of 
pressure, to compounds containing a hydroxyl group, such as 
water, the alcohols and the fatty acids. For moderate ranges 
of pressure, however, the deviations are hardly noticeable in the 
case of the hydroxyl compounds, so that no serious harm has been 
done by choosing water as the standard substance. 

Landolt’s vapour pressures of the lower fatty acids were also 
found to be inaccurate by means of the same formula and Dr. 
Arthur Eichardson afterwards redetermined these pressures in 
the Bristol laboratory. 

I may mention that Eegnault’s boiling point of sulphur was 
subsequently found by Callendar and Griffiths to be too high, 
and the vapour pressures of mercury had therefore to be again 
corrected. [Toung, Trans, Chem, Soc, 69, 629 (1891).] Eamsay 
accepted my recalculations. 

Our investigations of the vapour pressures and volatilising 
and boiling points of solids and liquids were extended to dis- 
sociating substances [‘Evaporation and Dissociation,' Pt. I., 
PAiZ. Tram, 177, 71 (1886)], of which we examined a considerable 
number — chloral hydrate, butyl-chloral hydrate, chloral methyl- 
alcoholate chloral ethyl-alcoholate, ammonium carbamate, am- 
monium chloride, phthalic acid, succinic acid, aldehyde ammonia 
and nitrogen peroxide. A special form of apparatus was required 
for nitrogen peroxide on account of its action on mercury, and a 
special method of calculation for ammonium chloride which acts 
on mercury at high temperatures. Vapour density determina- 
tions were also ccmied out. 

In the case of nitrogen peroxide and ammonium chloride — 
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and also acetic acid — the curves were of the usual form and the 
statical and dynamical methods gave the same (or with ammon- 
ium chloride nearly the same) results. With aldehyde ammonia 
both curves were of the usual form, but were quite distinct, the 
temperatures being much higher on the volatilising point 
curve. For the other substances the volatilising point curves 
and in some cases the vapour pressure curves were quite 
different in form, in fact with the chloral compounds and am- 
momujn carbamate there was no simple relation between volati- 
lising point and pressure. A possible explanation of the peculiar 
form of some of the vapour pressure curves was given, and it 
was pointed out that the dissociating substances might he divided 
into two classes : {a) that including such substances as chloral 
hydrate, in which there is deep-seated chemical change on di^ 
sociation, and (6) that including nitrogen peroxide and acetic 
acid and, possibly, ammonium chloride, in which the chemical 
change is much simpler 

Our researches on vapour pressures, volatilising points and 
boiling points included also an investigation of bromine, iodine 
and iodine monochloride. [JTr^ww. OAcw. 8oc» 49, 453 (1886).] 

A separate paper [Trms. Ohem. Soc. 49, 686 (1886)] contained 
an account of determinations of the vapour densities of chloral 
ethyl-olcoholate at a series of temperatures and pressures. For 
this purpose a Hofmann’s apparatus was modified in such a 
manner that pressure, volume and temperature could all be 
altered at will. The apparatus is described in the 
178, 57 (1887). We were also led into a coatroversy -with Kam- 
bauin. wbo contended that the statical and dynamical methods 
of detetniimng vapour pressure gave different results. [BervMe, 

1886, 2866 ; 1886, 69 and 2107.] 

Bamsay had already made determinations of the vapour 
pressures, specific volumes and critical constants of bmeue 
and ether, a copper block being used for beating ike mbsto^. 
[Proc Roy. Soo. 31, 194 (1880).] Bamsay amved at the con- 
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clusioii that the molecules of a liquid are more complex thaa 
those of the same substance in the gaseous state, and that even 
above the critical temperature there is a mixture of the two 
kinds of molecules. The method of heating must, however, 
have been unsatisfactory, for the observed critical temperature 
and pressure of benzene were far too high. (Observed 291 ’7® 0. ; 
60‘3 to 60*6 atm., instead of 288*6° 0., and 47*9 atm.) The 
pressure does not appear to have been corrected for the deviation 
of air (in the manometer) from Boyle’s law, but even when this 
correction is introduced the critical pressure is only lowered to 
69*2 to 69*4 atm. (It is possible, of course, that the benzene 
contained some more volatile impurity which would raise the 
critical pressure.) 

Ramsay invited me to join him in a continuation of these 
researches. He had employed a vapour bath in his work on 
specific volumes, the liquid in a small bulb being heated by the 
vapour of the same substance, boiling under atmospheric pressure. 
The method of heating in a vapour bath was found to be very 
satisfactory and was evidently capable of wide application. We 
decided to adopt it, rnnking use of a series of pure liquids, as 
already mentioned, and altering the pressure, as required, to 
give a range of temperature for each substance. The experi- 
mental tube could now be placed in a vertical position and the 
reading of volume was thereby rendered easier and more accurate. 
The method of filling the ezperimental tube with Hquid in such a 
manner as to expel the last traces of air was also improved, and 
curves were drawn from Amagat’s data for the correction of 
pressure for the deviation of air from Boyle’s law. 

It was perhaps unfortunate that, with the exception of ether, 
the substances we selected for investigation were hydroxyl 
compounds — alcohols, acetic acid and, later, water — ^for these 
Bubstanoes are now known to behave abnormally in many respects. 
Still, the comparison of their properties with those of a large 
number of normal substances which I afterwards examined has 



: ; ; ; so siK william eamsay 

i' ^ 1 led to interesting conclusions, and even at that time the results 

,5 ! I with acetic acid proved to be of considerable interest, especially 

, I , as a comparison with the data obtained by Natanson with nitro- 

' gen peroxide was possible. These two substances, acetic acid and 

. j' nitrogen peroxide, were found to behave so similarly as regards 

their vapour densities and, as our own results showed, as regards 
' their vapour pressures and boiling points, that we felt entitled 

, '! * to condude that the kind of dissociation they undergo must be 

i f * very similar, 

; j ' ' The liquids investigated were methyl, etih.yl and propyl alcohol, 

^ ij ether, acetic acid and water. The experimental work was carried 

iV'i ‘ out conjointly in Bristol in the case of methyl and ethyl alcohol, 

ether and acetic acid. The work on propyl alcohol had just 
I [ 1 been started when Bamsay was appointed Professor of Chemistry 

.. ^Il 1 at University College, London, and I did the greater part of this 

J ' work afterwards by myself in Bristol. I also carried out a 

' ' number of experiments on the mixture of propyl alcohol and 

. |i • water of constant boiling point. The experiments with water 

' -I were carried out by Ramsay in London, with the exception of 

! . those on the vapour densities imder low pressures with the 

j ' ! modified Hofmann’s apparatus, which I made in Bristol. 

' I may mention in passing that the experiments with propyl 

. ‘ alcohol and water led us to the conclusion that the so-called 

1 “ hydrate of propyl alcohol,” described by Chancel, has no 

1 1:!, existence, and we read a paper on the subject before the Chemical 

Society in London. Our conclusions, however, were received 
. with scepticism, and the paper was not publidied in the Tram- 

’■I acticms (Proc. Chem. Soo. 1888). Nine years later Thorpe {Tram, 

li- Chem. Soc. 71, 920) brought forward evidence against the existence 

{ ’ of any of the four " hydrates of isopropyl alcohol,’ described by 

‘ . I different observers. Finally, in 1902, a careful study of mixtures 

of the lower alcohols with water was carried out by Miss E. 0. 
J : Fortey and myself, and our results, taken in conjunction with 

‘ 1 , those of Konowalow, afford strong evidence that no hydrate of 
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any alcohol is formed, at any rate at temperatures above 0° C,, 
and in the case of normal propyl alcohol even at -40°. 

The most important results were those with ether, and with 
this substance, as also with acetic acid and some of the others, 
Ramsay and I made a large series of vapour density determina- 
tions imder low pressures with the modified Hofmann’s apparatus, 
to which reference has already been made. The experimental 
data for ether were published in the Tram, Roy, Soc, 178, 67 
(1887), and the conclusions derived from the investigations as a 
whole were given in a series of papers : 

1. In a letter to the PAii. Mag.^ June 1887, also Phil, Mag. 
23, 129 (1887), we stated our bdief that there is normally no 
distinction, as regards molecular aggregation, between liquid and 
vapour either above or below the critical temperature. Ramsay’s 
original views on this matter, recently restated by Wroblewski, 
were thus abandoned, and we found no reason afterwards to 
change our opinion. [Acetic acid and dissociating substances 
generally are, of course, exceptional in this respect.] 

2. Pha, Mag, 23, 436 ; 24, 196 (1887) ; also Proc, Roy, Soc. 
42, 3 (1887). In these papers we announced the discovery that 
at constant volume the relation between pressure and teniperar 
tore in the case of ether, both as gas and liquid, is expressed by 
the simple formula, p=6P-a, where b and a are constants, 
depending on the volume. We gave the values of b and a for 
a large number of volumes. We also showed that the data 
obtained by Andrews for carbon dioxide are in agreement with 
this formula. Bams had independently come to the same 
oondumon as far as liquids are concerned. 

I afterwards found that for iso- and normal pentane the 
formula is very nearly but not quite trae, exc^t at very large 
volumes and at or near the critical volume. 

We also drew the theoretical portions of the isotherms in the 
region where liquid and vapour ordinarily coexist. We showed 
how the vapour pressure of a substance (liquid and vapour 
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ooexifitent) could be ascertained from tbe theoretical isotherm 
(contmaoufl passage from liquid to vapour), and we found that, 
near the critical temperature at any rate, the theoretical values 
for ether agreed remarkably well with those observed. 

Finally, a comparison of the isochors for nitrogen peroxide 
and acetic acid with those for ether indicated very clearly 
the changes NgO^ 2 Ur 02 and (C 2 H 402 )a ^ 2 C 2 H 4 O 2 . 

The difference in behaviour between acetic acid and the other 
substances was also clearly shown by the curves representing : 

(а) The relation between the densities of saturated vapour and 
the temperature (or pressure) ; 

( б ) The rdation between the heats of vaporisation and the 
temperature. 

As regards the first relation, the density of the saturated vapour 
of ether (taking the density of hydrogen as unity) diminishes 
with fall of temperature until it becomes normal or very nearly 
so. This is true also for the alcohols, but the density of the 
saturated vapour of acetic acid reaches a miniTmmn between 140° 
and 160°, increasing again at lower temperatures; it was 
approaching the double value at the lowest temperature at 
which observations were made. 

The heats of vaporisation were calculated from the formula 

^ The values for ether, methyl alcohol and propyl 

alcohol were found to increase with fall of temperature and 
showed no sign of becoming constant. With acetic acid a maxi- 
mum was reached at about 110 °, the heats of vaporisation, 
falling steadily at lower temperatures. For ethyl alcohol no 
maximum was observed, although from 20 ° to 0 ° the values 
appear to remain practically constant. 

The bdiaviour of acetic acid was explained by us by the fact 

that there is molecular association both in the liquid state and 

I in that of vapour : the rapid increase in the density of saturated 

j vapour, due to association, at low temperatures accounts for the 

! 
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fall in the heat of vapoiisation. There is no indication of such 
molecular assocdation in the vapour of any of the alcohols. {Phil. 
Mag. 23, 129 (1887).] 

An investigation on similar lines of a mixture of ethyl alcohol 
and ether led to results of some interest, but a method of bringing 
about the thorough admixture of two liquids in a tube of narrow 
bore by means of an dectromagnetio stirrer was afterwards 
devised by Kuenen, and his results are of far greater value and 
importance.” 

In those days experimental scientific research received 
practically no encouragement at the hands of governing 
bodies. If a professor chose to engage in work of this 
kind, it would be done almost surreptitiously in such 
time as he could snatch from the lecturing and teaching 
which formed the whole of the ofEcial duties connected 
with his ehab. The consequence of this state of opinion, 
supported as it was by the utterances of public men 
and the conservative attitude of the older British 
universities, has been until quite recent years almost 
total mactivily in regard to research and the higher 
instruction which is dependent on research in the majority 
of the universities and colleges in this country. Here 
and there a man of genius has appeared endowed with 
sufficient energy to enable him to push onward in spite 
of such obstacles. Ramsay was one of these, and the 
record of his work and example has contributed in no 
small degree toward promoting the change in public 
feehng in reference to research, which is now almost 
feverishly rnajiifested. 

At Bristol in the early days of the College there were 
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but few advanced students capable of taking part in 
leseaicb. Among these Miss K. I. Williams, whose 
death took place in January 1917, deserves to be 
mentioned. Ramsay suggested to her an investigation 
into the composition of various foodstuffs, cooked and 
uncooked, and this enquiry occupied her continued 
attention till the close of her life thirty-five years later. 
Her results have been collected into the form of a book, 
which it is expected will be published very soon. 
James Tudor CundaU, Colonel H. C. Reynolds, R.E., 
and Franklin P. Evans also worked at research under 
Ramsay’s direction. 

The establishment of the University College brought 
in the persons of the professors a very welcome accession 
to the intellectual society of Clifton. Among Ramsay’s 
colleagues were several men who afterwards reached 
great eminence in their several departments of science. 
His own immediate colleague, the Lecturer in Chemistry 
— ^Dr. Sydney Young — succeeded to the chair when he 
went to London and afterwards became Professor in the 
University of Dublin. The Professor of Physics was 
Silvanus P. Thompson whose fame as a popular lecturer 
rivalled that of Tyndall at the Royal Institution. A 
few years later he became Principal and Professor at 
the Gty and Guilds of London Technical College, 
Finsbury. Then there was W. J. SoUas as Professor 
of Geology and Zoology, now Professor of Geology 
in the University of Oxford. Engineering was repre- 
sented by H. S. Hele Shaw, who subsequently occupied 
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a ohair in the Liverpool University and served for 
some time as Principal of the University College in 
the Transvaal. 

Among the professors on the Arts side were Reginald 
Panshaw from New College, Oxford, and James Rowley, 
Professor of Modem History and English Literature. 

The Bristol Medical School of far older foundation, 
though academically connected with the University 
College, held for many years a position of finan- 
cial independence. The names of Greig Smith and 
Edward Long Pox may be mentioned as of more 
than local reputation. Dr. John Beddoe, P.R.S., the 
well-known anthropologist, was also resident in Clifton 
at this time and is mentioned in several letters of 
Ramsay’s. 

Throughout the early years of the new institution the 
ficiendly intercourse which existed between the members 
of the staff and the masters of Clifton College helped to 
give unity of aim in the higher education of Bristol and 
to keep touch with men from the older universities. 
Opportunities of close acquaintance with such men as 
T. E. Brown, the poet, with Sidney Irwin, W. A. Shen- 
stone, G. H. Wollaston and A. M. Worthington and 
others were much appreciated by Ramsay^ and his small 

1 A letter (dated 17th March, 1884) of Ramsay’s to his friend Dohbie 
contains the following passage referring to Worthington: sincerely 

hope that Worthington will be appointed. You will like each other 
very much. W. is a remarkably nice fellow — ^in fact an Israelite without 
guile — as all round as you could wish arid really a distinguished physicist 
in bis own lino — capillary attraction. His papers have drawn a great 
deal of attraction— not capillary — at the R.S. and he is bringing out a 
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stafE. Through the members of the College Council also 
the advantage of intercourse with some of the leading 
men of business in Bristol was secured to the professorial 
staff. The great majority of the leading citizens had 
their residences on the high ground of Clifton and the 
neighbourhood of the Downs, and thus the best elements 
in the society of the place were brought by the physical 
circumstances of the locality near together. The social 
charm of Ramsay and his wife helped not a little to 
increase the firiendliness pervading the place. A little 
Browning Society, which had been started by some of 
the masters at Clifton, afforded opportunities for meeting 
them and joining them in grappling with the obscurities 
of Paracelsus and Bordello. Longer lived and possessed 
of greater vitality was the Scientific Club, which arose 
out of a previously existing Society meeting at the 
Museum. Ramsay and Shenstone were the chief pro- 
moters of the Qub, which met four or five times in 
the session, and after an informal dinner some member 
would speak rather than read a paper on any subject 
which he had made his own. One of these communica- 
tions from Ramsay was probably the paper “ On Smell ” 
printed in Nature for 1882. The Bristol Society of 
Naturalists, of which Ramsay was at one time President, 

book on the subject. He is one of my ohnins here, and 1 shall be very 
sorry if he goes. He is at present at Oifton College.” 

This appears to refer to the Professorship of Physios at Bangor University 
College, for which, however, Worthington was not chosen. In 1887 he was 
appointed Professor m the Dockyard School, Portsmouth, and afterwards 
transferred to the Royal Naval EIngineering College, Devonport and 
Greenwich. He died at the end of 1916. 
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was the recipient of another paper of his “ Op Brownian 
or Pedetic Motion,” a subject on which ten years later 
he communicated his more mature •views to the Chemical 
Socieiy {Ghem. Soc. Proc. 1892, p. 17). 

Many years later, on the twenly-first anniversary of the 
foundation of the Club, Eamsay was present as a guest 
and spoke pleasantly and brightly of episodes in its 
early days. With that kindly twinkle of the eye which 
with him so often heralded some whimsical touch or 
paradox, he attributed such success as he had achieved 
to the great advantage of a bad memory for anything 
merely read or heard of, and the necessity, in his case, 
of actual contact with experimental evidence as the 
window through which the truths of science could alone 
be perceived. We have the testimony of one who was 
present on this and other occasions how cordially those 
who had known him as Principal of University College 
welcomed him back to Bristol, and a few years later 
how pleasant it was to join in the ovation given him 
when he received the Honorary Doctorate of the Uni- 
versity, which in large measure owes its existence to 
what he had done for education m Bristol a quarter of 
a century before the Charter was granted. 

In the early days of the College, writes Professor 
Lloyd Morgan, 

“degrees were only obtainable by sending our students to. 
London University or some other external exaTnining body. 
But what characterised much of the work of University College 
was academic teaching on what I regard, I hope -without undue 
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prejudice, as a remarkably high level specially adapted to those, 
and there were many such at that time, who valued the teaching 
for its own sake and quite independently of the hall-mark of a 
degree. I have frequently had occasion to refer to the notes I 
took of Professor Fanshawe’a lectures on Spinoza, to a mere 
handful of keenly interested students. I question whether a 
better and more inspiring course of lectures on philosophy was 
given in any class-room in the United Kingdom. One realised 
in after-days in what high estimation such teaching was held 
and how the University College had been regarded as a centre 
of intellectual atmosphere, for example, if I may cite a case, by 
the gifted ladies who wrote under the name of ‘ Michael Field.’ 
In a letter from Sidney Irwin of Clifton College he speaks of 
Rowley’s lectures as bearing the academic stamp of distinction. 
In all departments such work was encouraged and enlisted 
Ramsay’s S3nnpathy. ‘ Remember,’ he said to me when he was 
called away to University College, London, ‘we are working 
for the future. We are now a University College, but some day 
— I hope you may be here to see it — ^we shall have a University 
in Bristol. To this end a high level is necessary all round, in 
Arts no less than in Science.’ It was partly through the spirit 
Ramsay helped to infuse into his colleagues that the prosecution 
of research was steadily encouraged.” 

Ramsay frequently visited London either for the pur- 
pose of reading his papers before the Royal or the 
Chemical Society or in connection with social gatherings. 
On the 23rd of April, 1884, a dinner to Perkin, the dis- 
coverer of the first “ aniline dye,” was given in London 
under the chairmanship of Hofmann, who had come 
over from Berlin for the occasion. Many distinguished 
chemists were present, among them the famous Russian 
Mendel6efE, of whom the following account by Ramsay, 
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in a letter to Dr. Blaikie, dated 4th May, 1884, is intei'' 
esting and characteristic of both : 

“I was very early at the dinner and was patting off time, 
looking at the names of people to be present, when a peculiar 
fordgner, every hair of whose head act^d in independence of 
every other, came up bowing. I said, ‘ We are to have a good 
attendance I think.’ He said, ‘ I do not ^ik Eng lish . ’ I said, 

‘ Vielleioht sprechen Sie Deutsoh ? ’ He replied, ‘ Ja, ein wenig. ' 
loh bin Mendel6eff.’ 1 did not say, ‘Ich bin Bamsay,’ but ‘loh 
hedsse Bamsay,’ which was perhaps more modest. His method, 
reminded me of ‘ the only Jones.’ Well, we had twenty minutes 
or so before anyone else turned up and we talked our mutual 
subject fairly out. He is a nice sort of fellow, but his German 
is not perfect. He said he was raised in East Siberia and knew 
no Bussian even till he was 17 years old. I suppose he is a 
Elalmack, or one of these outlandish creatures.” 

The origin and early history of University College, 
Bristol, and other provincial colleges was sketched very 
briefly at the beginning of the chapter. In a very few 
years from their foundation most of these colleges foimd 
themselves involved more or less in financial dificulties. 
Their very success was in many cases a source of embar- 
rassment, for not only was it necessary to replace appar- 
atus or fittings which had become obsolete and to provide 
libraries, but the increased number of students rendered 
necessary additional teaching assistance. Moreover, 
colleges which were dependent partly on annual dona- 
tions and subscriptions found that some of these were 
apt to silently vanish away, and so for one reason or 
another nearly all these colleges found themselves face 
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to face with, an annual deficit. This was the case at 
Bristol, and in the report of the Annual Meeting in 
November 1884 the treasurer announced that there 
was a balance on the wrong side of the account amounting 
to about £600 and that there was a prospect of smular 
deficiency in the following year. By the year 1886 the 
Council found it necessary to retrench, and in view of 
the difficulties Bamsay ofEered to allow a reduction in 
his salary as Principal. In the report presented on 
17th November, 1886, it was announced that “The 
Council have had under consideration a proposal that 
Government should be memorialised for aid to Metro- 
politan and Provincial Colleges.” The history of this 
movement is given briefiy in the following pages. The 
course of events was followed by Professor Hicks, P.B..S., 
who, as the former Principal of Birth College, Sheffield, 
and subsequently Vice-Chancellor of that University, 
played a leading part in the work necessitated by an 
appeal for governmental assistance. To him the writer 
is indebted for many facts which were essential to a 
continuous record of events. 

In 1884 the British Association for the first time met 
outside the British Isles. Among the party returning 
from Montreal in the Perwoim were the late Professor 
J. Viriamu Jones, Principal of University College, 
Cardiff ; Professor W. Bamsay, Principal of University 
College, Bristol ; and Professor W. M. Hicks, Principal 
of Birth College, Sheffield. The Welsh colleges had 
recently obtained grants from Parliament of £4000 a 



THE BRISTOL PERIOD 


91 


year each., and naturally the question of the financial 
position of their colleges was a subject of frequent 
discussion among the fellow-travellers on the Peruvicm. 
By the end of the voyage it had been determined to 
bring the matter up at the first meeting of principals, 
which then arranged should be held in Cambridge 
dnting the ensuing Christmas vacation. In a letter to 
his father, dated 4th January, 1886, Ramsay thus 
described what took place : 

“ I was at Cambridge yesterday and attended a dinner of the 
Prindpals of all colleges like ours. There were present (begin- 
ning horn north and coming gradually south) Peterson of 
Dundee, Garnett of Newcastle, EendaJl of Liverpool, Bodington 
of Leeds, Hicks of Sheffield, Jones of Cardiff, and myself. We 
had a very pleasant dinner and discussed common subjects with 
great interest till a very late hour. They put us all up in St. 
John’s College. As 1 started the idea, they put me in the chair, 
but it wasn’t the least formal, but quite social The men are 
queerly divided, for three are professors of physics, two of classics, 
and myself a chemist, besides one of philosophy. We talk of 
having it yearly and 1 think it will be carried out.” 

The question of (jrovemment aid was duly brought up 
but had a luke-waxm reception from some of the chief 
provincial colleges and the matter dropped, but at the 
next meeting at Christmas, 1885, it was again discussed. 
In view, however, of the fact that the members included 
representatives from the three Welsh colleges who 
Eilready received grants, and that the three important 
3oIleges at Manchester, Liverpool and Leeds held aloof, 
t was determined by the remainder to call a meeting 
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of Principak of the English colleges especially for the 
purpose of considering the whole matter. This meeting 
was held on 10th April, 1886, at King’s College, London. 
It was a small gathering of five, — ^W ace (King’s College), 
Tilden (Birmingham), Eamsay (Bristol), Garnett (New- 
castle) and Backs (Sheffield). Dr. Wace was voted to 
the chair. It was resolved “that it is desirable that 
steps be taken to obtain from the national ezcheq[uer 
such pecuniary assistance, particularly towards the en- 
dowment of chairs and contributions towards scholar- 
ships in the existing University Colleges of England as 
is already enjoyed by similar institutions in other parts 
of the United Kingdom.” 

The persons present then formed themselves into a 
committee to obtain information regarding the finances, 
stafE and students of the various colleges and appointed 
Professors Backs and Eamsay to act as honorary 
secretaries and conveners. 

A second meeting was held on 17th Jime at King’s 
College with the scheduled information before it. The 
practical outcome of this meeting was the drafting 
of a letter to be sent to the Councik of all the 
English colleges enquiring whether they would be 
disposed to join in an application to the Govern- 
ment for aid, and, if so, to appoint representatives 
to attend a meeting in London about October, at 
which the best means of bringing these views before 
the Government might be considered and definite steps 
agreed on. 
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In response to this circular representatives were 
appointed from Birmingham, Bristol, University and 
King’s Colleges, London, Newcastle, Nottingham, Shef- 
field and Southampton. Manchester, Liverpool and 
Leeds sent no representatives, and in fact took no 
part in the campaign until the end when victory was in 
sight. The proposed meeting of representatives was 
held on 6th November, 1886, again at King’s College, 
with Dr. Wace in the chair. As it was felt that a stronger 
body of public opinion was required, the following 
resolution was adopted : 

“That it is desirable that public meetiugs be hdd at the 
several local centres with a view to a subsequent public 
meeting in London to be hdd during the next session of par- 
liament in support of government assistance in aid of higher 
education.” 

The meeting definitely requested the governing bodies 
of the colleges taking part to engage in public action in 
support of the general principle. But it took some 
little time to organise and lay the train. A pamphlet 
was drawn up setting forth the chief facts, the aims of 
the colleges, their importance for the nation, the necessity 
for public assistance and specially drawing attention to 
the fact that while large grants were made to corre- 
sponding institutions in Scotland, Ireland and Wales 
not a single grant was ^ven to the English colleges. 
Ramsay arranged with Dr. Jowett of Balliol and Sic 
Henry Roscoe to open the ball by letters to The Times 
and with the Times to back up these letters by a 
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leader. On IStli February, 1887, Ramsay wrote to 
bis mother: 

“ "We have been going on in one usual way, except for the 
excitement which I have been undergoing in getting people to 
promise to come to the meeting in favour of Govt, support, 
which is to be held here on March 2d. I have written to Mun- 
della asking him to come down. I have had a letter from hiTn 
saying he would do what he could to help us. He can do a great 
deal 1 am sending, with the appeal for state aid, an appeal to 
the Bristolians to help the college, on the ground that if they 
don’t they won’t see much of the Govt, grant when it comes. 
God helps those who help themselves. I am going to Bath 
to-morrow to get the Bath people to help us.” 

Everything being ready tbe campaign, was opened on 
3rd March, 1887, by a long and convincing letter from 
Dr. Jowett and a warmly supporting leader in The 
Times. The London evening papers of the same day 
joined in a favouring chorus, and next day the pro- 
vincial papers spread the cry aU over the country. 

Roscoe’s letter followed and Mundella asked Mr. 
Goschen (Chancellor of the Exchequer) whether he 
would assist in the introduction of a measure for granting 
pecuniary aid to the English colleges. A beginning was 
thus made and Mundella returned to the charge again 
on April 19th. Meantime several meetings had been 
held at Bristol on March 2nd, Southampton March 10th, 
Sheffield April 12th, and Birmingham May 26th. At 
Bristol Ramsay was of course present and gave an 
account of what had been accomplished at the College, 
the number of students and their subsequent careers. 


THE BKISTOL PEEIOD 


95 


But he was busy in other ways, as shown by the following 
extract from a letter to his mother, dated 24th April, 
1887 : 

“ You evidently think that I have been lodging in a den of 
bishops and such loose characters. Well, the actual fact is that 
I was asked to give an address on help to Univ. Colleges feom 
Government at a meeting at Oxford last Thursday, to an assembly 
for promoting University Extension Lectures ; — i.e. lectures in 
all the bigger towns in England on History, Pol. Economy, etc., 
etc. So Jowetfc asked me to stay with him at BaUiol on Wed- 
nesday night and Thursday. So thither I went on Wednesday 
and met — ^who do you think ? Terrible nobs. Imprimis, the 
Marquis of Eipon, who was late Viceroy of India, and who, I 
daresay you remember, was objected to on the score of his being 
a Eoman Catholic. He is a pursy little man very badly dressed, 
with a single eyeglass and a fussy manner ; none of the hauteur 
of the ‘ ancienne noblesse ’ about him, but very chatty and afEable. 
Next, the Lord Bishop of London, ‘ 1" Lond.’ as he signs his name.^ 
He is rather a slow, black-a-vised man in apron and gaiters, but 
bless you, I am so used to Bishops now that they swarm about 
me that I pay no attention to thek peculiar garb. The prelate’s 
wife is like Mrs. Dods and the Bishop not unlike Marcus,^ but 
not so pleasant looldng. Then, as if a Catholic peer and an Angh- 
oan Bidiop were not hotch-potchy enough, we had a real Jew, a 
Mr. Mocatta, who spoke feeliogly of ‘ my people ’ and their ai ms 
and needs. Minor lights were a Durham Canon and Ganoness 
and a school inspector. My object, duty and pleasure was 
to convince these people that immediate help was needed 
for University Colleges, which I am glad to say I did. On 

^The Eev. !Prederiok Temple, previously headmaster of Eugby and 
afterwards Archbishop of Canterbury. 

2 Minis ter in the Free Church of Scotland and afterwards Free Church 
Professor of New Testament Theology, Edinburgh. 
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Wednesday eveg. we had an introductory meeting and on 
Thursday the Conference took place, followed by a lunch. I 
spoke at the Conference for about a quarter of an hour, I think 
pretty decently.” 

At this time Eamsay was a candidate for the Chemistry 
Chair at University College, London, about to become 
vacant by reason of the retirement of Dr, Williamson. 
To this post Eamsay was appointed at the end of May. 
He did not, however, slacken his efEorts in the cause of 
the colleges, but rather took advantage of the more 
frequent opportunities afforded by residence in London 
of meeting members of parliament and other influential 
people. 

The meeting in Birmingham held on 26th May, 1887, 
was presided over by the Mayor, Sir Thomas Martineau, 
and there was a very large attendance. Professor 
Tilden officiating as secretary read among many others 
a letter from Mr. Joseph Chamberlain espressing very 
deep sympathy with the movement. The first resolu- 
tion was moved by the famous nonconformist minister, 
the Eev. Dr. Dale, and seconded by Professor Tilden. 
One point which was brought out in the speeches was 
the fact that in consequence of the assistance given to 
the Welsh colleges they were able to reduce their fees 
to such a low figure that students from Birmingham were 
attracted away from the college in their own town. It 
was also shown that the annual deficit on the accounts 
of the college amounted to about £1600, which included 
about £500 paid in rates. The college at that time 
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received no assistance from the municipalily, notwith- 
standing the example of Nottingham, where the college 
was locally aided from this source. 

The letters, discussions and meetings had by this 
time brought the imiversity question folly to the notice 
of the public. Consequently at a meeting of the repre- 
sentatives on 21st May, held at King’s College, it was 
resolved (1) to ask Mr. Groschen to receive a deputation 
and (2) to ask Sir John Lubbock ^ to move a resolution 
in the House of Commons. The result was that Mr. 
Groschen consented to receive a deputation on 30th June. 
A very strong party of practically all the leading men 
interested in education outside the Grovemment was got 
together, and constituted with the representatives of the 
colleges “a very formidable body,” as Mr. Goschen 
said on receiving it. The deputation was introduced 
by Sir John Lubbock and the chief speakers were Mr. 
Chamberlain and Mr. Mundella, followed by Sir Lyon 
Playfair, Sir Bernard Samuelson, Mr. Burt, Professor 
Tilden, Dr. Percival and Sir George Young. Mr. 
Goschen, while stating that it would be impossible to 
deal with the matter by supplementary estimates that 
year, made it clear that he was interested and that the 
appeal had his sympathy. 

Ramsay, writing to his mother on 11th May, 1887, 
and referring to what was going on, added : “ I feel a 
httle cocky about it, seeing I have engineered it all ; 
but perhaps it is too soon to be cocky yet till we have 

^ Affceirwajcdfl Lord Avebuiy. 
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got the grant.” On the 13th June he wrote again, 
after he had been appointed to University College, and 
in the course of the letter tells his mother that he has to 
be in London on the 29th to make final arrangements 
for the deputation to Mr. Gosohen. But it was not 
till 9th March, 1889, that he was able to write to 
his mother : 

“ Do you see that the Government Grant has come at last ? 
It is only £15,000 among all the colleges. It mil be in the budget. 
I don’t know how they will divide it, but I hope Bristol will get 
a good slice. Even £1000 a year would be an infinite relief to 
them. It would mean comparative afOluence. I am also curious 
to know what our share will amount to.” 

The communications had been all carried on through 
Eamsay, and a statement as to the constitution, revenue 
and students of the colleges concerned had been sent to 
Sir W. Hart Dyke at the Board of Education. On 
11th March, 1888, ihe National Association for the 
Promotion of Technical Education had sent a deputation 
to Viscount Cranbrook, Lord President of the Council, 
who received it sympathetically, but notwithstanding 
the favourable auspices nothing further was done that 
session. But early in Eebruary 1889 confidential 
information was received that a small grant was to be 
placed on the estimates, and a few days later a committee 
was appointed by the Treasury to enquire into the best 
way of apportioning the grant among the colleges. On 
1st July, 1889, the Treasury practically adopted the 
recommendations of the committee and the battle was 
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won. The grant was almost absurdly small, but a great 
point was gained in the recognition of the principle of 
state aid for the university colleges. The local prestige 
thus gained by the college was almost as important as 
the money value of the grant, and to obtain an increase 
appeared only a matter of time. In fact, before two 
years were over the agitation for an increase began. In 
this farther movement Eamsay, though no longer 
Principal of a college, took a very active part, and the 
influence which he exerted throughout must be counted 
among his great services to science. The present position 
of the new universities, which have developed firom the 
colleges, is a result of the recognition of the principles for 
which he fought. 
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CHAPTEK IV 

DOTVEESiry COLLEGE, LONDON. 1887 TO 1894 

It is mmecessary in these pages to relate the history o 
the college and nniversity to which, in 1887, Ramsa; 
was called. But it is necessary to recall the fact tha 
the chair of chemistry in University College had beei 
occupied from the first by professors of the highes 
rank and of world-wide reputation. The first occupan 
of the chair was Edward Turner, E.R.S., the author o 
a work, TM Elements of Chemistry, which in its day waf 
regarded as authoritative. He died in 1837 and wai 
succeeded by Thomas Glraham. Graham’s name if 
famous in the history of chemistry, for until quite 
recent times existing knowledge of gaseous and liquic 
difEusion and the phenomena connected with the ab- 
sorption of gases by colloids and by metals was derived 
entirely from Graham’s experimental researches. Graharc 
was the first President of the Chemical Society, which 
was founded in 1841. In 1855 his connection with the 
College came to an end, as he was appointed to succeed 
Sir John Herschel as Master of the Mint. But a foT? 
years earlier, while continuing his lectures, the practical 
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chemistry instruction in the laboratory was relinqoifahed 
by binn and was placed under the direction of George 
Fownes, P.E.S., then Professor of Chemistry to the 
Pharmaceutical Society. Fownes did a good deal of 
interesting experimental research, but the work by 
which he was known to many generations of students was 
his Manml of Chemistry, which in one volume 

provided all the instruction in physics, as well as inorganic 
and organic chemistry, which in those days was regarded 
as sufficient for the majority. Fownes died in 1849 and 
was succeeded by Alexander Williamson, who six years 
later was appointed to the chair of chemistry on the 
resignation of Graham. Williamson was known per- 
sonally to many of the present generation, and there are 
still among us a not inconsiderable numberof his students. 
Williamson, like Graham, was a philosophical chemist, 
whose mind was occupied with deep and broad views 
concerning the constitution of matter and the nature of 
chenoical action. Williamson’s most famous experi- 
mental research related to the constitution of the ethers 
and involved his favourite ideas concemiug atomic 
movement. The theory of types has long since gone 
the way of aU theories, but in its day the introduction 
of the wafer type by Williamson was an event of first- 
rate importance, which facilitated the classification of 
many compounds and reactions. It was immediately 
adopted into use by the most active of the contemporary 
chemists, of whom Gerhardt, Odling and Kekul6 were 
among the most distinguished. WiUianason’s influence 
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aa a teacher was considerable, but bis aclivity in con- 
nection with the establishment of science degrees in the 
University, and in administrative work both within and 
without the College during the later years of his tenure 
of the chair, led to the practical abandonment of 
experimental research and the personal supervision of 
the laboratory instruction. 

One other name must be mentioned, that of Charles 
Graham, who, after working for a time as assistant 
under Wilhamson, was in 1878 appointed Professor of 
Chemical Technology in University College. He 
achieved a considerable reputation in connection with 
the science and technology of brewing and malting. 
He retired in 1889, and subseq,uently carried on for 
about ten years a private consulting practice chiefly in 
connection with fermentation industries. 

The chair to which Eamsay succeeded was therefore 
famished with traditions. The successive occupants 
had always been among the leaders of scientific pro- 
gress, and the responsibihties connected with Abe post 
might have been ground for anxiely. But the new 
professor had already won his spurs, and was confident 
in hie own powers. Almost immediately after entering 
on his new duties (m 1888) -he was chosen one of the 
fifteen for the P.R.S. We shall see later how the 
anticipations of his friends were falfiBed, though no one 
could have expected the discoveries which followed so 
rapidly a few years later. 

Work at University College was begun under pecuUar 
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and somewliat disagreeable circumstances, for Eamsay 
found in the laboratories tbe accumulated residues of 
forty years. Professor Williamson seems never to have 
allowed anything to be thrown away, and the remains 
of, for example, the preparation of chlorine had been 
stored in dozens of jars and bottles with what object 
no one can now explain. There were also hundreds 
of paper packages covered with dust and without 
labels, all of which, amounting to several cart-loads, 
had to be, examined and cleared away by the new 
professor and the new assistant whom he had invited 
to join him.^ 

The students were chiefly medical, and very large 
classes were preparing for the examination of the Con- 
joint Board. In the general laboratory there were 
only about half-a-dozen, but there was another labora- 
tory, the Birkbeck Laboratory® for Chemical Techno- 
logy, occupied by Dr. Graham. This occupation, how- 
ever, came to an end two years later when Dr. Graham 
retired and the laboratory was then devoted to the use 
of pathology and botany. Mr. Watson Smith was then 
appointed to succeed Graham, merely as Lecturer in 
Chemical Technology. This lectureship was abolished 
in 1894. 

Noiman ColUe had been engaged in teaching ohemistry ab the 
Ladies College, Cheltenham. He came up to University College in October 
1887, and, with the exception of six years (from 1896 to 1902) as Professor 
to the Pharmaceutical Sooiely, he has remained ever since. Since 1902 
Dr. Collie has been University Professor of Organic Chemistry. 

® Pounded in memory of Dr. Birkbeck. 
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When Ramsay fiist came to University College tl 
number of lectures to be given was very great, as wome] 
medical students and others bad separate lecture course 
and consequently the same prdimmary lectures bad i 
be given three times over in the session. At this tin: 
the Assistant Professor of Chemistry (apart from Ted 
nology) was Dr. Richard T. Plimpton. Ramsay w£ 
fortunate in having such a man as Dr. Plimpton s 
chief assistant when he first came. Plimpton was 
first-rate teacher, and many of the students of thos 
early days owe a great debt to him for the excellen 
grounding he gave them in analytical chemistry.^ 

After Ramsay’s first session at University College th 
women students, for whom separate instruction i 
chemistry had previously been given, were admitted t 
the same lectures as the men. This was quite in accord 
ance with Ramsay’s views about the position of womei 
in relation to science. And a few years later, when i 
somewhat acute controversy arose in the Chemioa 
Society on the subject of admitting women, Ramsay wai 
of the party which would have opened the door to womei 
as well as men on precisely equal terms. 

The two assistants at University College in 1887 were 
Dr. Samuel Rideal and Dr. J. F. Collie. An additions 
assistant was not appointed till 1891, when Mr. C. P 
BaJcer, B.Sc., was chosen. He was succeeded in 189S 
by Mr. H. W. Picton, B.Sc., and both were replaced 

^ In 1804 Plimpton was appointed Leotnrer on OhemistEy at the Middle- 
mx. Hospital Medical SobooL He died suddenly on 2lst Deoemher, 1899. 
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the following year by Dr. James Walker and Mr. Alex- 
ander Kellas, B.So. In 1894 Mr. Morris Travers became 
assistant in place of Dr. Walker. 

In the early days Ramsay was perpetually in the 
general laboratory and knew aU about every student 
there. Often wlule talking to a student he would 
suggest to him to make experiments for himself in order 
to solve difficulties. This was not always acceptable 
to the assistants who, with the fear of the examinations 
before their eyes, were anxious for the students to stick 
to their systematic work. Ramsay always encouraged 
students to practice glass-blowing as much as possible. 
One learned professor, coming into the laboratory, 
remarked to Ramsay, “ Do you allow youx students 
to waste their time over that sort of thin g ? It can be 
done far better by the professional glass-blower.” 

Ramsay was very popular with the students. Every 
year, at the end of the first term, a dinner was arranged 
by the laboratory students and the practice has been 
kept up ever since. At these dinners Ramsay was the 
moving spirit, making speeches, singing songs, whistling 
and joking with everyone. Students, after leaving, 
often came back to these gatherings whenever they had 
a chance, and at the last dinner before the war there 
were present men who had left University College as 
much as twenty-five years previously. 

As soon as laboratories for instruction in practical 
chemistry were erected, the methods of instruction to 
be employed had to be considered and reduced to some 
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kind of system.. The first laboratory opened for this 
purpose was at Bloomsbury Square on the premises 
still occupied by the Pharmaceutical Sodeiy. Almost 
immediately after this, in 1846, the Royal College of 
Chemistry was founded and A. W. Hofmann was the 
first professor. At the former institution the first 
operations in which the student was engaged consisted 
in preparing and crystallising a number of metallic salts 
and other compounds. In a few weeks or months he 
was instructed in qualitative and simple quantitative 
analysis. At the College of Chemistry, on the other 
hand, the whole of the fiirst year was occupied with 
qualitative analysis. The second year was devoted to 
quantitative analysis and the student was then allowed 
for the first time to engage in making preparations, which 
business was always associated with some kind of 
research. This was the order usually adopted in the 
great majority of laboratories on the continent as well 
as in this country during the next thirty years or more, 
and was probably the system practically at work in the 
chenoical laboratories at University College when Wil- 
liamson resigned and Ramsay succeeded him. Other 
teachers have advocated the introduction of the student 
to methods of research from the outset, but as science 
has progressed very far since the middle of the nineteenth 
century there are not only the transformations and 
extensions of theory to be considered, but the material, 
apparatus and methods used in the modem laboratory 
are far more complicated than those of fifty years ago. 
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Hence if a student is engaged too soon in attempts to 
find out some new thing, he is perpetually fibiding obstacles 
in the way of progress owing to want of knowledge or 
of skill. As to the degree of preparation necessary for 
success in research, there will always be some difEerence 
of opinion. 

Ramsay was face to face Avith the necessity for deter- 
mining on the method he would use in the teaching of 
chemistry so soon as he obtained his fiLcst independent 
appointment and that was at Bristol in 1880. The 
method he contrived was set forth in a little book, 
published in 1884, under the title Experimental Proofs 
of Chemical Theory for Beginners, The foUowiug ex- 
tracts from the Preface sufficiently describe its scope 
and object; 

“ The experiments described in this little book have formed 
the preli-miTifliy work of all students beginning chemistry in my 
laboratory for the last two years. I am convinced that such a 
course has the advantage of fanuliarising the student with the 
subjects treated in the first term of an ordinary course of lectures ; 
of giving him practice in the construction of apparatus ; and of 
making him perform calculations with a definite object, instead 
of as merely theoretical problems. 

I have not found any difficulty in getting students to construct 
their own apparatus ; after a few preliminary lessons in cork- 
boring, bending glass tubes, etc., the demonstrator is put to 
little trouble. . . . The accuracy of the results obtained by 
these comparatively rough methods is surprising ; the density 
of gases is found usually within three of four per cent, of the 
truth ; and results of analysis seldom show an error of one per 
cent. Of course good results are obtained only by careful workers. 
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and I make it a rule that each experiment shall he repeated until 
a satisfactory result is obtained. The whole course occupies a 
term of ten weeks, the student working three whole days a 
week.” 

Longer experience, however, does not appear to have 
confirmed the efficacy of this system, for on commencing 
work at University College, London, the book fell into 
disuse. We have it on the evidence of one of his students 
at this time, Mr. E. C. C. Baly, who remained at the 
College for twenty-two years and became one of the 
assistant professors, that the students were “ thoroughly 
grounded in q^ualitative analysis first of all, and this was 
followed by an admirable course in quantitative work.’* 
“ Ramsay was a strong believer in the value of analysis, 
qualitative and quantitative as a method of training. 
He gave the proofe of theory in lectures which were 
very remarkable for their wealth of experiments, well 
conceived and admirably discussed.” 

The days when the habits and manners of Mr. Bob 
Sawyer represented those of medical students in general 
have long since passed away. But down to a very late 
period in the nineteenth century disorder was rather 
prevalent in many classes of medical students, especially 
in connection with purely scientific subjects such as 
chemistry. While this was in some cases due to want of 
firmness on the part of the teachers, it was chiefly attri- 
butable to the laxity of the several medical ezamination 
Boards in reference to chemistry. When Ramsay came 
to University College the general chemical lectures were 
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the scene of the usual “ bear-garden.” By the end of 
the first term, however, he reduced the class to order 
and never afterwards had further trouble. 

With regard to the purely chemical students Ramsay 
was always anxious to encourage original investigation 
and in many cases allowed them to enter on research 
before they had secured the Bachelor degree. This 
naturally interfered with their general reading, and as 
candidates at the degree examination they sometimes 
did badly. But the following extract from a letter to 
Professor Worthington, dated 12th November, 1888, 
shows what was Ramsay’s own state of mind : “ My 
classes are in good order and work well. I am therefore 
happy so far as they go. We have just had five men 
through the B.Sc. Of these four are going in for honours 
next week, and when they have been sufficiently tortured, 
they will begin research. So now we are in a fair way 
to get a ‘ school.’ ” This letter was dated from “ 12 
Arundel Gardens, W.,” which was to be the home of 
the Ramsays, with their two children, for some fifteen 
years. 

The following year Worthington was Professor of 
Physics in the Royal Naval Engineering College, Devon- 
port, and negotiations were started with the object of 
joint holiday arrangements between the two families. 
On 30th June, 1889, Ramsay wrote : 

“ The Older of nature should have been so adjusted that our 
hofidays might fall contemporaneously. You must get them to 
alter. Ours are like the holidays of the Medes and Persians. By 


112 


SIE WILLIAM RAMSAY 

the way, did the Ancients ever have holidays ? I imagiiie not. I 
think they merely took things easier all roimd. 

Anyhow I am now an instructor of medical youth, and so 
have to keep their terms, which means that I go on till July 20th 
and then stop till October 1st, when I again repeat the wondrous 
tale. They are an unsatisfactory slyle of people, having regard 
to their exams, more than their instruction. It is as if one paid 
more attention to the ejecta than the injecta; as if aU the 
pleasure were in having a tooth drawn not in malnng use of a 
sound molar. However, our nation is being radically corrupted. 
The natural mind is enmity against wisdom, knowledge and all 
instruction. It occurs to me that I quote in a mangled form 
from Proverbs. It might not be a bad thing to begin one’s 
lectures with a few homilies on the sayings of Solomon. He was 
pretty well up in human nature, that old wiseacre, and has left 
on record many quaint and pithy sayings mrginibm puerisque, 
. . . What are your results with the breaking strain of liquids ? 
I have just got rid of the molecular weights of metals and am 
glad to be done with it. I ana now preparing for an onslaught 
on vacua and am having my private-room fitted up as a 
laboratory.” 

The research, mentioned was embodied in a paper on 
“ The Molecular Weights of the Metals,” published in 
the Transactions of the Chemical Society for 1889 (p. 621). 
The method adopted was the estimation of the depression 
^f the vapour pressure of mercury by dissolution in it 
of a known quantiiy of the metal. The results obtained 
led to the somewhat unexpected conclusion that in 
solution as a rule the molecules of metals are composed 
of single atoms. This, however, agrees with the usual 
view as to the constitution of those metals of which 
the vapour densities have been determined, namely 
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mercury, cadmium and zinc, and these are all un- 
doubtedly monatomic. 

Before leaving Bristol Ramsay had occupied himself 
in conjunction with Mr. J. Tudor Oundall with a study 
of the oxides of m’trogen, and more particularly with 
the singularly elusive substance supposed to consist of 
the triozide. Apart from the desirability of ascer- 
taining definitely the physical and chemical properties 
of both the peroxide and the trioxide the part played 
by the gaseous oxides of nitrogen in the reactions 
which go on in the production of sulphuric acid in the 
lead chamber was and is still sufB^ciently mysterious to 
render further research very desirable. The first paper 
by Ramsay and CundaJl is in the Transactions of the 
Chemical Society for 1886 (p. 187). It seems chiefly to 
brmg out the fact that the blue or green liquids supposed 
to contain the trioxide consist of mixtures of N 2 O 4 and 
N 2 O 8 both in a partially dissociated state and that the 
passage of nitric oxide, NO, into this liquid fails to con- 
vert it wholly into NjOs, while the addition of excess of 
oxygen similarly fails to convert it completely into the 
peroxide. 

This communication elicited two papers from Dr. G. 
Lunge, whose great experience in the manufacture of 
sulphuric acid entitles an expression of his views to 
respect. In these papers he endeavoured to prove by 
argument and by some experiments that nitrous an- 
hydride, that is nitrogen tiioxide, is capable of existing 
in the -gaseous , state. In a second paper (p. 672 in the 
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same volume) Eamsay aud Cundall proved by ingenious 
experiments that gaseous nitric peroxide does not com- 
bine at ordinary temperatures mth nitric oxide, also 
that the density of the gas produced when blue liquid 
nitrogen trioxide is allowed to evaporate was found to 
be 22*36 at ordinary atmospheric conditions. This 
corresponds to the calculated density of a mixture of 
NOj and HaOi with NO and renders the assumption of 
the presence of NaOj highly improbable. 

Eamsay returned to the question three years later. 
The method of estimating molecular weights by obser- 
ving the depression of the freezing point introduced by 
Professor Eaoult of Grenoble had recently attracted 
deservedly increased attention. 

In a paper in the TrcmsacUom of the Chemical Society 
for 1888 (p. 621) Eamsay showed by this method, using 
acetic acid as the solvent, that nitric peroxide in the 
liquid state is represented by the formula NjOi. The 
trioxide was found to be unmanageable owing to its 
instability. But Eamsay took up the question again, 
and another paper appears in the Transactions for 1890- 
(p. 690), in which a fuller account is given of both these 
oxides of nitrogen, and the probability that the trioxide 
in the liquid state is correctly expressed by NjOa is con- 
verted into certainty. It appears to undergo dissocia- 
tion to some extent even at — 90°. With regard to a 
mixdiure of the oxides of nitrogen in the gaseous state it 
seems to have been shown by Dixon and Peterkin some 
years later that a smaXL quantity of JTaOs may exist in 
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such a mixture in an undissociated condition {Trans- 
actions Ohm,. Soo. 1899, p. 613). This is quite consistent 
•with the results of Ramsay and Cundall. 

In 1890 the British Association met at Leeds, and the 
proceedings of the Chemical Section were enriched by a 
discussion in which the supporters of the older -news as 
to the nature of solutions and of the newer doctrines 
were both present and took part. The reader may be 
reminded that up to quite recent times the nature 
of the process involved, when a soluble substance 
such as common salt or sugar dissolves in water, 
had not been studied systematically and it had been 
very generally assumed that when a solid substance 
dissolves in a liquid a weak kind of chemical combina- 
tion occurs between the solid and the liquid. This 
was usually referred to broadly as the hydrate theory of 
solution, and there can be no doubt of the existence of 
many hydrates in salt solutions and of compounds of 
the solute in the solvent in other cases in which liquids 
other than water are concerned. But the electrolytic 
and other properties of solutions cannot be accounted 
for by the hydrate theory, and it was not till 1887 that 
the new view of the constitution of solutions was intro- 
duced, by which many difficulties were explained. In 
that year the Dutch Professor Van’t HofE pubhahed in 
the Zeitschrift fur physHcalische Chemie a theory based 
on the analogy between the state of substances when 
in solution and the same when in the state of gas. The 
dissolved substance exercises a pressure, called osmotic 
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pressure, which leads to the assumption that the mo 
cules of the dissolved substance subsist in the liquid 
the same number in unit volume and exert the sai 
pressure as they would if they were capable of assumi 
the state of gas at the same temperature. This paper v 
mimediately afterwards translated by Earosay and pi 
hshed in the Philosophical Magazine. This theory 
Van’t HofE’s was found not to be equally applicable 
substances like common sugar on the one hand, and 
the other to salts and compotmds of saline constitati< 
such as acids, aU of which are electrolytes. And 1 
next step was represented by the hypothesis of Airheni' 
published in 1888, as to the dissociation of such co 
pounds into their chemically interchangeable parts 
ions. This hypothesis to the supporters of the ok 
doctrine seemed to be contrary to fact and conun 
sense. It may readily be imagined therefore w 
what animation the discussion proceeded in the jo 
meetings of Sections A and B. A report of the seve 
speeches was published in the Chemical News and 
the Abstracts issued by the Chemical Society, But 
so often remarked, the discussions which take place 
public on such occasions are often equalled or suipasr 
in practical effect by the more intimate and iofom 
t.^1k which goes on over the dinner-table or perhaps 
the garden or over a pipe at night. One such sy 
posium occurred at Leeds in the house of Profea 
Smithells, who has kindly supplied the follovnng n< 
recording his recollections of what took place ; 
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“ The Leeds Meeting of the British Assooiatioii in 1890 is 
memorable as marking the first Ionic invasion of England in 
the persons of van’t Hoff and Ostwald. It was, of course, 
in the early days of the ionic theory of solution and I 
remember Ostwald' remarking that the united ages of him- 
self, van’t Hoff and Arrhenius were then less than a hundred 
years. 

Ramsay and Ostwald met for the first time as fellow-guests 
in my house, which became accordingly a sort of cyclonic centre 
of the polemical storm that raged during the whole week. No 
meeting within my experience has more fully Dlustrated the fact 
that the most interesting and stimulating proceedings of the Britidi 
Association are those which occur outside the section rooms. 
The discussion was, as I have said, incessant. I remember 
conducting a party to Fountains Abbey on the Saturday and 
hearing nothing but talk of the ionic theory amid the beauties 
of Studley Royal The climax, however, was reached the next 
day — Sunday. The discussion began at luncheon when Fitz- 
gerald raised the question of the molecular integrity of the salt 
in the soup and walked round the table with a diagram to con- 
found van’t Hoff and Ostwald. After luncheon the party 
adjourned to the garden and was gradually increased by the 
arrival of strolling philosophers until it assumed quite large 
proportions. I regret that at this distance of time I cannot 
recall the names, but 1 believe it included, in addition to Ramsay 
and those named. Lodge, Armstrong, Pickering, Otto Pettersson, 
and there were others. 

The discussion continued throughout the afternoon with 
alternating vehemence and hilarity. I have a particular recol- 
lection of Fitzgerald walking restlessly about with his hand 
clasped on his brow and declaring in his rich Irish brogue, * I 
c(mH see where the energy comes from.’ Ramsay, as you can 
imagine, was no silent spectator. Being a convinced ionist, he 
was eager in helping out the expositions of Ostwald, whose 
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’RlngliaTi at that time was imperfect and explosive, and his wi 
and hnmonr played over the whole proceedings. I wish I coul( 
do more justioe to him and to the occasion. I believe it effectec 
a good deal towards forming friend^ips, promoting good wil 
and removing misunderstandings, and certainly it was the begin 
ning of rdations of great mutual sympathy and regard hetweei 
Eamsay and Ostwald, which lasted till they were divided bj 
their respective national sympathies at the unhappy outbreal 
of war.” 

So long as nearly forty yearp ago the subject o) 
Brownian or pedetio motion attracted Ramsay’s notice 
and in 1882 he communicated to the Bristol Sociely oi 
Naturalists a short paper on the subject. This curious 
phenomenon was first described by the botanist Robert 
Brown (b. 1773 — d. 1868) in the course of his observa- 
tions on the pollen of plants and was at first attributed 
to life m the moving mass. When a muddy solution 
or an emulsion like milk is examined under the micro- 
scope the suspended particles, if small enough, are seen 
to be in motion constantly but irregularly both as to 
direction and speed. The motion is not related to the 
composition of the particles, but only to their size and 
specific gravity and the nature of the liquid. The 
motion cannot be attributed to currents in the liquid, 
for no two particles move in the same direction or with 
the same velocity. In 1892 Ramsay brought the sub- 
ject before the Chemical Society. By this time some 
important experimental work had be^ done especially 
by Messrs. Linder and Picton at University College, 
who had shown that they are apparently charged 
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electrically, for they are attracted or repelled, according 
to their nature, from one or other of the electrodes con- 
verging a current into the liquid in which the particles 
are suspended. During the twenty-five years which 
have elapsed since 1892 much has been done by various 
observers and especially by Professor Jean Perrin of 
the Sorbonne, and it is now pretty generally the custom 
to attribute these movements to the motion of the 
molecules of the hquid in which the particles are sus- 
pended. In 1882 Eamsay, in considering this hypothesis, 
appeared to think that single molecules could have no 
effect on masses so many million times larger than them- 
selves, as the moving particles are, and that to produce 
an effect many molecules must coalesce and move as a 
whole. In 1892 he seems to have retained practically 
the same view and supposed that the effect of adding 
an electrolyte to a liquid in stopping pedesis is due to 
the breaking up of these molecular aggregates by the 
presence of ions. 

From the first, on coming to London, Ramsay busied 
himself with the idea of a Teaching University for 
London, and to his exertions some of the changes 
which were afterwards introduced into the method 
of conducting the examinations of the Univer- 
sity, so as to give the teachers a larger share in 
determining the places of the candidates, were doubt- 
less in part due. On June 8th and 9th, 1892, two 
articles from his pen were printed in The Times 
under the heading “ Universities Abroad,” and from 
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these the following introductory remarks may be quote 
here : 

‘‘ The last 10 or 16 years have witnessed great changes in th 
attitude of the English people towards educatioiL Elementar 
education has been made first compulsory, then free ; th 
endowments and eflSciency of grammar schools have been sub 
jected to close scrutiny ; it has been decided that a sum of n 
less than £638,600 shall be yearly spent on technical mstructioi 
in England alone; local University colleges have sprung u] 
in almost all the large cities of the kingdom ; three of theS' 
— Owens College (of older foundation), University College 
Liverpool, and the Yorkshire. College of Science, Leeds — hav< 
acquired status as the Victoria University ; a sum of £16,00( 
a year is granted by Government for the partial maintenano< 
of the metropolitan and local colleges, with prospeci; of materia 
increase at no distant date ; a Royal Commission has reoentlj 
issued recommendatioixs involving a radical change in the con- 
stitution of the Scottidi Universities ; and lastly, and latest in 
order of events, a scheme has been approved by the !Privy Coun- 
cil for the establishment of a Teaching University in London. 
The 'Gresham Charter,’ however, having failed to command 
the concurrence of the House of Commons, a New Royal Oom- 
mission is at present deliberating on the beat means of uniting 
under one head the institutions in London which give education 
of University standard. 

In other European countries there is at present no such educa- 
tional turmoil. The systemjs of primary and secondary education 
have long ago been elaborated ; and the Universities pursue the 
smooth paths of increasing knowledge by research and by the 
training of students. 

Recent correspondence and articles which have appeared in 
the public Press show that there are in England many concep- 
tions of what a Universily should be. Many of the writers 
appear to consider a college as necessarily a hall of residence, 
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as in Oxford or Oambridge ; many suppose the primary fanddon 
of a UniTersity to consist in bestowing degrees after a certain 
course of study ; while others advocate the claims of a * Univer- 
sity for the People,’ where weekly evening lectures should lead 
to recognition of the students as eligible for an associateship or 
for a degree. There are yet others who imply that the function 
of a University consists in examination only, and who uphold 
the University of London as an ideal institution. 

In this state of public opinion it is well to oast our eyes abroad, 
and to enquire what conception of a University is held by the 
nations of the Continent. Before beginning an experiment it 
is advisable to study the literature of the subject, for thus only 
can errors be avoided and a reasonable prospect of a successful 
issue secured. This is the invariable prelude in these days to all 
scientific inquiry, and surely the most important of all is— How 
can knowledge best be increased ? ” 

Eamsay was less interested in questions relating to 
University organisation and government than in the 
regulations under which degrees are obtained. These 
are the questions which affect most directly the system 
of teaching and which have probably had as much to 
do with the tendency on the part of English and Ameri- 
can students to seek admission to continental univer- 
sities as the eminent reputation of the professors in the 
majority of these mstitutions. 

Though these articles were written twenty-five years 
ago they still represent the constitution and operation 
of the universities referred to in all respects which may 
be regarded as fundamental, though in some details 
there have been modifications. 

The continental universities agree in their conditions 
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for granfcmg degrees in several points, in which they 
diffflr from English universities generally. 

Thus the preparation of a Thesis or Dissertation is the 
essential qualification for a degree and is not replaceable 
by any examination or series of examinations. The 
thesis embodies the results of work done by the candi- 
date and always professes to be based on research, 
experimental, historical or literary, etc. As a matter 
of practice the subject is always selected, or at least 
approved, by the professor under whose direction the 
student works. After the dissertation has been pre- 
sented and accepted by the Faculty, an examination, 
sometimes written but usually oral, follows on the 
subject of the dissertation and other subjects cognate 
to it. The examiners are the teachers of the candidate 
associated with other members of the FacuHy. 

Something of this kind was what Ramsay desired to 
see introduced generally into the universities of this 
country. “ How can knowledge best be increased ? ” 
was the question ever before his mind, and in his own 
ardour for research into the unknown he seems to have 
attached less importance to those other functions of 
universities which are connected with preparation for 
professions and for the everyday life of the world. Pro- 
bably his view would have been that initiation into the 
methods of scientific research is the best preparation 
for successful investigation of the problems which come 
before the physician, the engineer, the agriculturist, the 
teacher, the man of business no less than the man who 
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takes up uatuial science as a pursuit to be followed 
through a lifetime. And his distrust of examinations 
and their results as a means of discovering capacity or 
rewarding merit often brought him into conflict with 
those who rely more confidently on the utility of examin- 
ations as an educational instrument. This is a large 
question of far-reaching importance upon which unani- 
mity can never be e:^ected. Even in Germany there 
is great difference of opinion among the professors in 
the universities as to the desirability of increasing the 
number and the stringency of examinations leading to 
the doctor’s degree.^ 

Men of genius like Ramsay are apt to forget, if they 
become teachers, that the average quality of mind 
among students is very different from their own, and 
attempts to apply indiscriminately methods which 
appeal to their own mental activity and resource are 
certain to meet with disappointment in the great majority 
of cases. It is, in fact, too often forgotten not only by 
teachers but by parents and others that though a 
natural faculty may be improved by education, it can 
never be created by any process in those cases where 
the natural faculty does not already exist. Poets, 
mathematicians, researchers are bom, not made, and 
aU that education can do in any case is to educe, train 
and strengthen qualities already existent which might 
otherwise run to waste and produce merely mischief. 

^ Bailey Saunders, Notes addressed to the U.L. Commissionersy Jan. 
1699. 


CHAPTER V 


THE aASES OF THE ATMOSPHEBE 

The last twenty years of the nineteenth century wit- 
nessed two discoveries in physical science, namely the 
observation of X rays and the isolation of the argon 
aeries of gases, which equal, if they do not surpass, in 
significance and interest the discoveries of any previous 
period. Of the two the latter must be regarded as the 
most surprising, because it was not only unexpected, 
but the existing evidence would have appeared con- 
clusive against the possibility of such a discovery as 
that of a new unheard-of constituent of our atmosphere. 
It is, however, an interesting illustration of a statement 
made by Lord Kelvin in his Presidential Address to tibe 
British Association in 1871 : “ Accurate and minute 
measurement seeros to the non-scientifio imagination a 
less lofty and dignihed work than looking for something 
new. But nearly all the grandest discoveries of science 
have been but the rewards of accurate measurement 
ftud patient long-continued labour in the minute sifting 
of numerical results.” For the discovery origLaated in 
the laborious and accurate determination by Lord Ray 



THE GASES OF THE ATMOSPHEEE 125 


leigh of the relative densities of the principal gases, an 
investigation which extended over some twelve years, 
commencing in 1882. In that year Eayleigh had called 
attention to the statement which had so long passed 
imder the name of Front’s Law. According to this 
statement the atomic weights and hence the densities 
of the simple gases stand in a simple numerical relation- 
ship to the atomic weight and density of hydrogen. The 
first result of this investigation was the demonstration 
that the atomic weight of oxygen is approximately 16'8 
and therefore less than the whole number 16 required 
by Front’s “ law,” which was thus shown to be illusory. 

Unexpected difhculties were encountered in dealing 
with nitrogen gas, but the upshot of the numerous 
experiments undertaken was the discovery that the 
gas left when oxygen, water vapour and carbon dioxide 
were completely removed from atmospheric air was 
appreciably heavier than nitrogen prepared from am- 
monia by passing a mixture of this gas with air or 
oxygen over a surface of heated copper. 

With reference to this anomaly Lord Rayleigh 
addressed a letter to Nature on 29th Sept., 1892, in 
which the following passage occurs : 

“ I am much puzzled by some recent results as to the densily 
of nitrogen and shall be obliged if any of your chemical readers 
can offer suggestions as to the cause. According to two methods 
of preparation I obtain quite distinct values. The relative 
difference, amounting to about xuW is small in itself ; but 
it lies entirely outside the errors of experiment, and can only be 
attributed to a variation in the character of the gas.” 
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The ammonia method of preparation had been su 
gested to him by Professor Ramsay. 

A paper on the subject, under the title “ An Anoma 
encountered in the Determinations of the Density 
Nitrogen Gas,” by Lord Rayleigh, was published in tl 
Proceedings of the Royal Society in April 1894. In th 
paper the author discussed the difficult question as 
the possible impurities in atmospheric nitrogen whic 
would account for its apparent greater density, and, c 
the other hand, the impurities lighter than nitroge 
which conceivably might be present in the gas derive 
from chemical sources. 

As to the gas obtained from air it was shown coi 
clusively that the superior density could not be attr 
buted to the presence of unabsorbed oxygen. 

Of the gases lighter than nitrogen the presence ( 
water vapour or ammonia could be dismissed froi 
consideration at once, in view of the conditions unde 
which the experiments were conducted. The only ga 
which required special attention was hydrogen, but thi 
and such light hydrocarbons as marsh gas would b 
removed by the hot copper oxide over which the gas i 
made to travel. An experiment in which hydrogen wa 
purposely introduced proved in fact that it was com 
pletely burnt out by this treatment. 

Other experiments followed in which nitrogen obtainec 
by removiug o::^gen from the oxides of nitrogen b; 
means of heated iron was compared with nitrogei 
derived from air by the absorption of oxygen by mean 
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of hot iron or in the cold by means of ferrous hydrate. 
The same difference of densiiy was again observed. 
Storage of the chemically prepared nitrogen for many 
months or exposing it to the effect of the silent electnc 
discharge produced no effect on the density of chemical 
nitrogen and the hypothesis that such nitrogen might 
be m a condition in which some of its molecules, 1 ^ 2 , 
were dissociated into atoms had to be abandoned. 

Early in 1894 the position was therefore as follows : 
it had been abundantly proved that nitrogen derived 
from the air by absorption and removal of the other 
known constituents of air is heavier by about than 
nitrogen obtained by the decomposition of chemical 
compounds. It had also been shown that the apparent 
lightness of the latter was not due to the presence of 
lighter impurities nor to dissociation. The only pos- 
sible hypothesis remaining was that atmospheric nitrogen 
was mixed with a small quantity of a heavier gas, the 
nature of which was unknown. 

About this time Lord Rayleigh’s attention was drawn ^ 
to the work of Cavendish described in his “ Experiments 
on Air ” in the PhUosophiml Tramactims for 1786. By 

1 In a lecture on Argon at the Royal Infirmary in 1896 Lord Rayleigh 
mentions that he derived this suggestion from Professor Dewar. On 
the other hand, a letter from Ramsay to Lord Rayleigh (28th November^ 
1898), reminds the latter 'that he had suggested Cavendish “at an early 
date before 1894 — certainly before oar conversation at which I asked 
your permission to look into atmospheric nitrogen.” He also possessed a 
copy of Cavendishes paper with a marginal note, “ Look into this,” written 
probably about 1896. The point is not of great importance as to who 
suggested Cavendish ; that Lord Rayleigh practically attacked the question 
is the essential fact. 
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passing electric sparks through a mixture of “ dephio 
gisticated air ” (oxygen) and common air in contac 
with a solution of caustic potash Cavendish proved tha 
the greater part of the “ phlogisticated air ” (nitrogen 
was identical with the constituent of nitrates. Th 
residue, which was too small to be submitted to furthe 
treatment, was “ certainly not more than of the bul 
of the phlogisticated air let up into the tube ; so that i 
there is any part of the phlogisticated air of our atmo 
sphere which differs from the rest and cannot be reducei 
to nitrous acid, we may safely conclude that it is no 
more than of the whole.” 

In tlie earliest attempts to isolate the suspected ga 
by the method of Cavendish, a Rhumkorff coil actuate< 
by five Grove’s cells was used. This was later replace< 
by an alternate current discharge by which an electri 
flame is produced, as already shown by Mr. Crookes 
and the alkaline liquid for absorption was used in th 
form of a fountain maintained continuously within th 
globular vessel containing the mixed gases.^ 

Lord Rayleigh having already, in 1892, taken th 
chemical world into his confidence, it was inevitabl 
that this essentially chemical problem should attrac 
the attention of chemists, but it does not appear tha 
anyone except Professor Ramsay had attempted fc 
attack the question experimentally. 

Ramsay’s account of what followed was related i 
1898 in a lecture given to the Pharmaceutical Societr 
^ Trans. Chem. 8oc. 1897, p. 184. 
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on the “ Gases present in the Atmosphere/’ but the 
progress of his work can be traced by the aid of passages 
in letters to Lord Rayleigh and to his wife, which have 
been preserved. Thus he wrote to the latter on 23rd 
April, 1894 : 

“ By the way curiously I am at work on nitrogen, but not 
from the commercial point of view, or rather WiUiams is. Nitro- 
gen of air is heavier than nitrogen from ammonia in the ratio of 
261 to 260. That would correspond with the addition of some 
light gas to the heavy one, or of some heavy gas to the light one. 
If the light gas were hydrogen, it would need 7 parts in 2000 to 
make it so much lighter. Now no one has ever taken all the 
nitrogen out of the air, or rather, after all oxygen ha,s been 
removed from air, no one has combined all the nitrogen. It 
is quite possible that there is some inert gas in nitrogen which 
has escaped notice. So Williams is at it now combining the 
nitrogen of the air with magnesium, and seeing if there is any- 
thing over, — anything not nitrogen. We may discover a new 
dement.’^ 

After several previous letters to Lord Rayleigh he 
wrote as follows on 24th May, 1894 : 

“ I intended to ask you to-day, what is probably quite un- 
necessary, not to say anything about the gas which I think I 
have got. It may turn out a mare’s nest and it would be wdl 
that no one should know of its existence. Another thing occurs 
to me. I have got a large amount of nitride of magnesium, 
which when treated with water gives ammonia. I can easily 
get the nitrogen out of this ammonia, and I shall be glad to give 
you it, if it can be conveyed to you by any way ; or what might 
perhaps be better, I could give you the ammonia as chloride of 
ammonium and you could liberate the ammonia and pass it, 
mixed with oxygen, over red-hot copper. I find on making a 
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rough oalculatioii that on adding my 60 c.o. of gas of sp. gr. 16 
to the nitrogen fcom which it was obtained it would amount to 
3 p.c. of the total, and that such a mixture of N=4 with Ys 16 
would give a gas of the density you find. This is so far encour- 
aging, but I must try to further purify the gas. I tTimlr that it 
still contains some nitrogen, and moreover it will be none the 
worse of another treatment with hot magnesium. 

Has it occurred to you that there is room for gaseous elements 
at the end of the first column of the periodic table ? Thus, 


Li Be B 0 


jj » 


N 0 


}) 

etc. 


F 

Cl 

Mn Fe 


Br 


1 Pd 


Co Ni 
Eu Eh 


Such elements should have the density 20 or thereabouts, an^ 
0‘8 p.c. about) of the nitrogen of the air would so 

raise the density of nitrogen that it would stand to pure nitrogen 
in the ratio 230 : 231.’’ 


Later on, 4th 
Private : 



the letter is headed 


? 


“ I have isolated the gas. Its density is 19*076 and it is not 
absorbed by magnesium. The last passage of the gas mixed 
with nitrogen over red-hot magnesium eight or ten times yidded 
only 3 milligrams of ammonium chloride fcom the magnesium 
nitride formed. I think that there is some 1 p.c. in the nitrogen 
of the air. . . . The nitrogen prepared from magnesium nitride 
is chemical nitrogen, i.e. it has a density 1/230 below that fcom 
air (your experiments). The value of the chemical Ng is identical 
with yours. I have been watching the density of X creep up as 
absorption proceeds ; so you see this is no chance determination 
with a possible source of error.” 
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It is perhaps not sui^rising that, during several 
months following the announcement of the new gas, 
the feehng generally prevalent in this country was one 
of curiosity mingled with incredulity. This, however, 
cannot be considered to justify such remarks as those of 
the President of the Chemical Society at a meeting of 
the Society on 6th December ; 

“ He ventured to say that Lord Bayleigh and Professor Eamsay 
now could not hope to keep so remarkable a discovery to them- 
selves much longer. After having been told so much chemists 
could not be expected to remain quiet under the imputation that 
they had been eyeless during a whole century, and they would 
undoubtedly enquice into the matter. Although no one would 
seek to take the discovery out of the hands of those who had 
announced it, chemists unquestionably had the right, not only 
to exercise entire freedom of judgment, but also to critically 
examine the statements which had been made.” 

It may be safely asserted that an exhibition of such 
impatience did not represent the feeling of the scientific 
world in general. The discovery was accepted almost 
immediately on the other side of the Atlantic, and the 
Hodgkiu Prize given by the Smithsonian Institution at 
Washington was awarded to the authors before the end 
of the year. 

In the meantime both Rayleigh and Ramsay were 
hard at work on the numerous problems arising out of 
the discovery and especially the remarkable properties 
of the new gas. Lord Rayleigh had aljo collected a 
quantify of the gas from the Bath springs, and already, 
in October, they were discussing the date at which the 
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Some remarks about the spectrum of the gas follow, 
and on the 7th August, in reply to Lord Rayleigh, he 
wrote again as follows : 

“ To take the last part of your letter first, I thinTr that joint 
publication would be the best course, and I am much obliged to 
you for suggesting it, for I fed that a lucky chance has made me 
able to get Q in quantity (there are two other Xs, so let us call it 
Q or Quid ?).... 

I have written out my results in a provisional way as far as 
they go, verifi.ed aU my calculations, which were only approxi- 
mate ones, done in the press of work in the laboratory. It 
may interest you to have a synopsis which will be a sort of 
record, and put you at home in all 1 have done.” 

The rest of the letter, occupying two sheets, contains 
an account of his experiments and their results. It 
winds up as foUows : 

“ The gas Q is now filled into a critical point tube and to-day 
I shall see if I can liquefy it. I shall also try sparking it with 
chlorine and also its action on potassium. That is all I can get 
through. I shall tell you on Wednesday or Thursday what the 
results are. Until Oxford therefore.” 

The results of the two methods of dealing with atmo- 
spheric nitrogen, namely sparking with excess of oxygen 
in the presence of caustic potash as practised by Lord 
Rayleigh, and contact with hot magnesium in Ramsay’s 
circulating apparatus, were embodied into a joint paper 
which was communicated to the British Association 
meeting in August at Oxford. A little later the question 
arose as to the identity of the gases obtained by the two 
methods, and this had to be settled. 
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paper could be read to the Koyal Society. No time was 
being lost. 

On the 14th November Eamsay wrote to his wife : 

“ To-day I tried platinum black on the gas, but no result as 
usual. Yesterday sodium dioxide, again fruitlessly. To-morrow 
Lord Rayleigh is coming to see me in the morning and I am going 
to show him the circulation. I also tried to liquefy the gas to-day ; 
but the barometer is very low and it is difficult to make liquid 
nitrous oxide. . . . However, there was no sign of liquefaction.’’ 

On the 16th November : 

“ I had Lord Rayleigh with me from 11 to 3 yesterday and to 
lunch. He was much interested, and saw that my plan beats 
his hollow. I showed him an absorption going on. To-morrow 
I am going to show it to my class. I believe there is to be a 
crowd. That is not publishing, and I think that one’s students 
deserve the first of anything.” 

On the 17th November : 

“The gas is lying quiet just now. I am recirculating my 
whole stock and working up a new lot. To-day I made it at the 
lecture, about 70 c.cs., say a small wine-glassful. That too has 
joined the common stock. Matthews has stayed all afternoon 
looking after it. By Monday it wiU be pure. And then there is 
a lot to do with it.” 

The letters which passed between the two experi- 
menters, often more frequentlf than once a week, show 
how anxiously and assiduously they were following up 
the investigation. The spectra of many samples of the 
gas were also being examined by Mr. Crookes and 
Professor Schuster, and the behaviour of the gas at low 
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temperatuies was being investigated by Professor C. 
OlszewsM of Cracow, to whom a supply of the gas had 
been sent. Towards the end of November the prepara- 
tion of M.S. began, and by this time it appears that the 
name argon had been adopted, in reference to the 
chemical inactivity of the new element. 

The story was communicated to the Royal Society on 
31st January, 1896, and in anticipation of the large 
attendance of Fellows and visitors a special meeting 
was arranged in the theatre of the London University 
in Buxliagton Gardens. The President, Lord Kelvin, 
was iu the chair, and no one who was present on the 
occasion will be likely to forget the excitement with 
which the large audience received from Lord Rayleigh 
and Professor Ramsay the details of their joint work 
and an account of the strange properties of the new gas. 
As everyone now knows, argon is a gas having a density 
represented by 20 ^ when that of oxygen is 16, hydrogen 
being the unit. It refuses to enter into combination or 
to exhibit any chemical change, when heated to the 
highest temperatures in contact with the most active 
elements such as sodium, phosphorus, oxygen, or fluorine 
and therefore differs from every previously known sub- 
stance. It liquefies under pressure and cold,iyieldiQg a 
colourless liquid which boils at about — 187° 0. and 
solidifies to a crystalline mass resembling ice. From 
the velocity of sormd in the gas it is inferred that the 
molecules of argon, like those of mercury, consist of one 

1 Strictly 19*94. 
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atom, and its molecular weight is therefore the same as 
its atomic weight, namely 19‘94 x 2 or 39'88. Accord- 
ingly the symbol A or Ai is given to the element. 

The chemical inactivity of argon was the feature of the 
element which attracted most attention, and naturally 
great efforts were repeatedly made to get evidence of 
the formation of a compound by the gas. The announce- 
ment by Berthelot of the production of a peculiar viscous 
compound by exposing benzene vapour and argon to the 
action of a silent electrical discharge turned out to be a 
mistake, and there was no reason to suppose that the 
small quantity of argon absorbed was held in any way 
except mechanically. Eamsay held the view that “ if 
argon forms a compound it must be with some rare 
element. It would have been discovered years ago if 
it had formed one with any of the commoner elements.” 
On the day following the meeting at the Eoyal Society 
he received from Mr. H. A. Miers (afterwards Sir Henry), 
Keeper of the Mineral Department of the British Museum, 
a letter drawing his attention to the work of Hillebrand 
(American Journal of Science (1890), xi. 384), who 
reported the frequent presence of what he supposed to 
be nitrogen in the natural uranates. Both Miers and 
Eamsay believed that the mineral cMveite, one of the 
uranates, would be found to contain a compound of argon. 
On the 17th March, 1896, in a letter to Mr. Buchanan, 
Eamsay refers to the gas from cl^veite as follows : 

“ Crookes thinks its spectmm is new, and I don’t see from the 
method of treatment how it can be anything old, except argon, 
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and liiat it certainly is not. We are making more of it and in a 
few days I hope we shall have collected enough to do a density. 
I suppose it is the sought for krypton, an element which should 
accompany argon. . . . We have settled the question of argon 
in the animal economy : there is absolutely no trace of argon in 
peas or in mice. And I have done a good deal as regards density, 
specific heat and expansion, a paper on which I shall send in to 
the R.S. for next Thursday.’’ 

The presentation of the paper referred to had to be 
postponed, for within the week the new gas had been 
identified. 

The surprise and delight of Ramsay may be conceived 
when he found that the gas which he obtained from this 
mineral contained not only argon, but a gas which from 
its highly characteristic spectrum was recognised as the 
hypothetical solar element to which the name hdivm 
had been given by Lockyer many years before. 

On 24th March he wrote as follows to his wife : 

“ Let’s take the biggest piece of news first. I bottled the new 
gas in a vacuum tube, and arranged so that I could see its spec- 
trum and that of argon in the same spectroscope at the same 
time. There is argon in the gas ; but there was a magrdficent 
yellow line, brilliantly bright, not coincident with but very dose 
to the sodium yellow line. I was puzzled, but began to smell 
a rat. I told Crookes, and on Saturday morning when Harley, 
Shidds and I were looking at the spectrum in the dark room a 
tdegram came from Crookes. He had sent a copy here ^ and I 
endose that copy. You may wonder what it means. Helium is 
the name given to a line in the solar spectrum, known to belong 
to an element, but that dement has hil/herto been unknown on 

^ 12 Axondel (hardens, their home. 
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the eaxth. Krypton was what I called the gas I gave Crookes, 
knowing the spectrum to point to something new. 687‘49 is 
the wave-length of the brilliant line. It is quite overwhelming 
and beats argon. I telegraphed to Berthelot at once yesterday — 
‘ Gas obtenu par moi clSvite melange argon helium. Crookes 
identifie spectre. Faites communication Academic lundi — ^Ram- 
say.’ ... I have written Lord Rayleigh and I’ll send a note to 
the R.S. to-morrow, but it will be merely a claim for priority, 
for there will be no meeting for a month.” 

On the 27th March the Annual Meeting of the Chemical 
Society, only two months after the great meeting of the 
Royal Society, provided a fitting opportunity for com- 
municating this remarkable discovery to English 
chemists. The Faraday medal was first presented to 
Lord Rayleigh and the usual course of proceedings 
was then interrupted to allow Ramsay to make his 
communication, which can only be described as start- 
ling in its effect on the minds of aU present. The Trans- 
actions of the Society contain the following record of the 
words spoken by Ramsay on this Occasion : 

“ In seeking a clue to compounds of argon I was led to repeat 
experiments of HiUebrand on clfeveite, which, as is well known, 
when boiled with weak sulphuric acid, gives off a gas hitherto 
supposed to be nitrogen. This gas proved to be almost free 
from nitrogen ; its spectrum in a Pliicker tube showed all the 
prominent argon lines, and in addition a brilliant line dose to, 
but not coinciding with, the D lines of sodium. There are, 
moreover, a number of other lines, of which one in the green 
blue is especially prominent. Atmospheric argon shows, besides, 
three lines in the violet which are not to be seen, or if present, 
are excessively feeble in the spectrum of the gas from cldveite. 
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TMb suggests that atmospheric argon contains, besides argon, 
some other gas which has as yet not been separated and which 
may posably account for the anomalous position of argon in its 
numerical relations with other elements. 

Not having a spectroscope with which accurate measurements 
could be made, I sent a tube of the gas to Mr. Crookes, who has 
identified the yellow line with that of the solar element to which 
the name ‘ helium ’ has been given. He has kindly undertaken 
to make an exhaustive study of its spectrum. 

I have obtained a considerable quantity of this mixture and 
hope soon to be able to report concerning its propeocties. A 
determination of its density promises to be of great interest.” 

It is scarcely necessary to remark that at that timpi 
no one expected to make a close acquaintance with 
helium as a terrestrial element. The line Dj charac- 
teristic of the element supposed by Lockyer to exist 
in the sun had been measured many years previously by 
Angstrbm and by Cornu and their estimates were now 
confirmed by the work of CrookeS, who gave the wave- 
length as 587‘46. 

The mineral cltveite is a variety of uraninite, and 
minerals containing the element uranium were found 
very generally to yield more or less hehum together 
with hydrogen, nitrogen and other gases. Helium was 
found to be like argon, chemically inert. Its density 
is a httle less than twice that of hydrogen, namely 1*99 
and it is composed of monatomic molecules, like those 
of argon. Its molecular weight is therefore approxi- 
mately 4 and the symbol is He. It may be added here 
that all attempts to hquefy helium remained for many 


J 
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years ^fruitless and that the liquefaction was accom- 
plished in 1908 by Professor Kamerlingh-Onnes of 
Leiden. The boiling point of the liquid is the lowest 
known, as it is approximately 4*6° absolute or 268® 
to 269° below zero Centigrade. 

Immediately after the meeting of the Chemical 
Society in London Ramsay and his wife went to Paris 
in fulfilment of an engagement to lecture on argon to 
the Society Chimique de Paris. Before leaving home 
he received through M. le Chatelier an urgent request 
that he would give a demonstration on the same sub- 
ject to the 600 students of the Nicole Polytechnique. 
This he consented to do, and in a letter to his children, 
dated, Paris 31st March, 1896, he gave them an account 
of the proceedings on both occasions. Needless to say, 
the lectures were received with enthusiastic applause. 

This period, so full of interest and excitement, must 
have been very exhausting to Ramsay, for it must not 
be forgotten that the teaching at University College 
made considerable demands on his time and energy. 
At the end of the session he wisely sought a hohday 
under conditions which would make bim secure of 
uninterrupted relief, and in company with his colleague. 
Professor W. P. Ker, he started in August for Iceland. 
Some account of this excursion will be found later on. 
Some bottles of gas were collected at the hot springs 
near Reykjavik, but they appear to have contained no 
hehum but only a notable quantity of argon. (Kellas 

and Ramsay, Proc. Boy. Soc., Nov. 1896.) 

/ 
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The following spring Eamsay visited Canterets in the 
Pyr^n^es accompanied by Dr. Morris Travers. They 
started from the Thames and went by sea to Bordeaux 
and on by train to Pan. Thence they travelled to 
Pierrefitte, visiting Lourdes on the way, and reached 
Cauterets in a snowstorm. An interesting letter to his 
wife, giving an account of the visit to the springs, is 
dated 2nd April, 1896. The Proceedings of the Royal 
Society, 4th Feb., 1897, contain an account of the 
examination of the gas from Cauterets, which was found 
to contain both argon and helium. 

A dificulty which presented itself in conaection with 
these new elements was the impossibility of flntli ng 
for them a suitable place in the periodic scheme of 
Mendel6efE, which had already been accepted by the 
chemical world for the classification of all the previously 
known elements. This difficnliy was discussed in the 
latter part of the paper by Eamsay, Collie and Travers 
on the sources and properties of helium, pubHslied in 
the Trarmetions of the Chemical Society for June 1896. 
Here it was pointed out that “if argon possesses the 
atomic weight 40, there is no place for it in the periodic 
table of the elements.” At the anniversary meeting of 
the Eoyal Society on November 30th in that year, the 
Davy Medal was awarded to Eamsay on grounds which 
are set forth in the following passage in the President’s 
Address. After referring to his earher work, chiefly in 
coimection with problems in physical chemistry, it 
proceeds : 
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“ But the researclies on which, the award of the Davy Medal 
to Professor Ramsay is chiefly founded are, firstly, those which 
he has carried on, in conjunction with Lord Rayleigh, in the 
investigation of the properties of argon, and in the discovery of 
improved and rapid methods of getting it from the atmosphere ; 
and, secondly, the discovery in certain rare minerals of a new 
elementary gas which appears to be identical with the hitherto 
hypothetical solar element, to which Mr. Lockyer many years 
ago gave the name of ‘ helium.’ . . . 

The conferring of the Davy Medal on Professor Ramsay is a 
crowning act of recognition of his work on argon and hdium 
which has already been recognised as worthy of honour by 
scientific societies in other countries. For his discoveries on 
these gases he has already been awarded the Foreign Member- 
ship of the Soci6t4 Philosophique de Genfeve and of the Leyden 
Philosophical Society. He has had the Barnard Medal of the 
Columbia College awarded to him by the American Academy 
of Sciences, and within the last few weeks he has been 
elected a Foreign Correspondent of the French Acad6mie des 
Sciences.” 

The novel characters of the gases, heUum and argon, 
led to great activity in the scientific world, and for a 
time the journals were filled with speculations as to 
their origin, their atomic constitution, their recognition 
in the earth’s atmosphere and in the heavenly bodies, 
and their position in the scheme of known elements. 
The excitement extended beyond scientific circles, and 
all sorts of amateur physicists plunged into extravagant 
hypotheses as to the functions of argon in nature. Even 
young students were infected with the epidemic, and the 
answers to examination questions showed that oxygen 
as a constituent of our air was almost forgotten in the # 
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anxiety on the part of the candidate to show that he o 
she knew aU about argon. 

The actual state of knowledge concerning the nev 
gases in 1897 will best be described in Ramsay’s owi 
words, and fortunately an excellent summary is givei 
at the end of a paper which he communicated to th« 
Anmles de Ghimie et de Physique and which appearec 
in April 1898. The following is a shghtly abbreviatec 
translation of this summary : 

“ Without attempting to mention the numerous theories anc 
hypotheses which have been published with reference to argoi 
and helium, we will confine ourselves to positive facts. 

The densities of helium and argon are respectively 1*98 anc 
19*94. The relation between the specific heats at constan 
volume and constant pressure for each gas is 1*66. This relatioi 
can only be consistent with the simplest molecular structure 
The molecules must be incapable of motion of any kind excep 
that in virtue of which they traverse space. If there is an] 
other kind of motion, it can only be exceedingly small. Th« 
imaginary atoms of Boscovich could alone strictly comply witl 
this condition, and since these gases give well-deiGmed spectrt 
it follows that they are not entirely without internal movement 
AU that can be stated therefore is that the vibration whiol 
produces the spectrum cannot be considerable enough to hav< 
an appreciable influence on the ratio of their specifio heats. 

We may recall the fact that mercury, an element which fo. 
other reasons is regarded as mono-atomic, exhibits the same 
relation. It seems that the conclusion is inevitable that the 
molecules of helium and argon are each formed of one atom 
Hence it follows that the atomic weight is double the densitj 
or 3*96 for helium and 39*88 for argon. 

If these gases, however, are not homogeneous, if they consisi 
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of mixtures of mono-atomic dements, these atomic weights 
would he merdy the mean atomic wdghts of the elements con- 
tained in such mixtures taken in the proportions in which they 
are present. We must ask therefore what evidence there is 
that they are mixtures. Considering helium first, MM. Eunge 
and Paschen, Mr. Lockyer and others have maintained that 
spectral analysis shows helium to be in reality a mixture of two 
elements. It is sufficient to remind the two German savants 
that they have expressed the view that the evidence of com- 
plexity of helium applies also to the case of oxygen. No one 
hitherto has suspected oxygen of being a mixture. Our repeated 
efforts to effect a separation of helium into two dements, by 
means of diffusion, have only succeeded in showing that the 
helium from minerals may contain a small quantity of argon. 
If there were two elements they must have the same density. 
As to the hypothesis of Mr. Lockyer, who bases his idea on the 
fact that the stars do not exhibit all the lines of hdium, it must 
not be forgotten that greater or less pressure, and temperature 
more or less elevated, produce considerable differences in the 
spectrum of helium in the relative intensity of the lines and even 
in their existence. Our knowledge of the conditions prevailing 
in the stars is so incomplete that it may well happen that certain 
lines are missing and we can draw no conclusion therefrom. 

I cannot answer for the homogeneity of argon with the same 
assurance. Diffusion experiments gave two portions of gas, the 
one having the density 19‘93, the other less diffusible 20*01. If, 
however, there is any foreign gas present, it must be in very 
minute quantity, and would have no considerable effect on the 
atomic weight. 

The mono-atomicity of helium is connected with its other 
physical properties. Having an atomic weight nearly four times 
that of hydrogen, it ought to have a higher boiling point. How- 
ever, Professor Olszewski has been unable to liquefy it at a 
temperature much lower than that at which hydrogen becomes 
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liquid. This leads to the supposition that its structure must be 
simpler than that of hydrogen. We are accustomed to believe 
that the polymerisation of a substance raises its boiling point, 
and accordingly since hydrogen gas is the polymer of the unknoTvn 
atomic hydrogen, its liquefaction is possible. 

In support of the hypothesis of the mono-atomicity of helium 
may also be cited its extraordinary conductivity for electricity, its 
feeble refractivity for light and its unexpected rapidity of diffusion. 
As it possesses exceptional properties, we are led to conclude that 
its molecular constitution is different from that of other gases. 

With regard to the position of argon in the periodic scheme 
it is sufficient to indicate that if it possesses an atomic weight 
higher than that of the element which succeeds it in the table, 
namely potassium, it is not alone in this peculiarity, for the atomic 
weight of tellurium is undoubtedly above that of iodine, its suc- 
cessor in the table. 

Admitting then that the atomic weight of helium is about 4, 
and that the atomic weight of argon is about 40, the difference 
between these two figures is 36. Now this is just the difference 
observable among the members of the following series : 


Fluorine 

19 

Oxygen 

16 

Nitrogen 

li 


16-6 


16 

17 

Chlorine 

36-5 

Sulphur 

32 

Phosphorus 

31 


19-5 

20-3 

20-4 

Manganese 56 

Chromium 

62-3 

Vanadium 

51-4 

Carbon 

12 

Boron 

11 

Glucmum 

9-1 


16-3 


16 


16-2 

Silicon 

28-3 

AlnmininTin 

27 

Magnesium 

24-3 


19-8 


17-1 


158 

Titanium. 

'^■1 

Scandium 

U‘l 

Calcium 

40-1 


Lithium 

7 

Helium 4 




16 


16 



Sodium 

23 


? 20 




16-1 


20 



Potassium 

39-1 

Argon 40 
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The differences between the estremes axe as follows : 


Manganese — ^Fluorine 

- 36 

Chromium — Oxygen 

- 36-3 

Vanadium — ^Nitrogen 

- 37-4 

Titanium — Carbon - 

- 36-1 

Scandium — ^Boron - 

- 331 

Calcium — Glucinum 

- 31 

Potassium — ^Ldthium 

- 321 

Argon — ^Helium 

- 36 


These differences are not very far from 36. 

I believe therefore that an element hitherto unknown should 
find a place between helium and argon. We have looked for 
this element in vain. However, we have not given up the 
search, and if we succeed the discovery would throw much light 
on the nature of helium and argon.” 

In September 1897 the meeting of the British Associ- 
ation took place at Toronto in Canada, and Eamsay was 
President of the Chemical Section. The customary 
address was occupied chiefly with an exposition of the 
relations of helium and argon very nearly on the lines 
of the summary just given. 

With these considerations as a guide the discovery of 
an elementary gas, having a density 10 and atomic 
weight 20, was foretold. This prophecy, however, was 
not realised till a year later, when Ramsay and Travers 
announced in June 1898 the discovery of a new gas in 
the least volatile portion of a large quantity of liquid 
air. This gas they named hrypton (hidden). A fort- 
night later they discovered another gas called neon (new), 
which was found to possess the density required for the 
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element predicted for the position between helium and 
argon. A gas named metargon, announced at the same 
time, proved afterwards to be a mixture containing 
carbonic oxide. By allowing a large quantity^of liquid 
air to evaporate qidetly, and removing oxygen and 
nitrogen from the residue, a mixture of argon and krypton 
^ was obtained, in which was detected yet another gas m 
small quantity, to which the name xenon (the stranger) 
w^ given. All these gases agree with argon in chemical 
inactivity and in consisting of monatomic molecules. 
Their densities, boiling points, critical temperatures and 
pressures, refcactivities and spectra have been examined 
and recorded, and the “ Companions of Argon ” form a 
complete series running parallel with the halogen 
elements on the one side and with the alkali metals on 
the other, as shown below : 


Hydrogen 

1 

HeKum 

4 

Lithium 

7 

Glucinum 

9 

Fluorine 

19 

Neon 

20 

Sodium 

23 

Magnesium 

24 

Chlorine 

36-6 

Argon 

40 

Potassium 

39 

Calcium 

40 

Bromine 

80 

Krypton 

82 

Bubidium 

86 

Strontium 

87 

Iodine 

127 

Xenon 

128 

Caesium 

133 

Barium 

137 


Here the atomic weights are given in round numbers, 
but when the most accurate determinations of the 
atomic weight of argon are compared with those of 
potassium, the figure for the former element is still too 
great Taking the atomic weights given in the most 
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recent Table of ^ IntmmtionaL Committee (1916), 
namely A=39*9, K=39‘l, the value for argon is too 
high. It looks therefore as though this was an anomaly 
similar to that which has for so many years been a 
subject of repeated investigation, namely the relation 
of tellurium (Te=127’6) to iodine (I=126'92). 

As Eamsay remarks at the end of one of his papers 
{Proc. Roy. Soc. 67, 333), “ the conundrum of the 
periodic table has yet to be solved.” 

Of the companions of argon, neon, krypton and xenon 
are found with it among the constituents of our atmo- 
sphere. Helium, however, the lightest of them all, was 
not at first detected in the air, notwithstanding repeated 
experiments made by Lord Rayleigh and by Ramsay 
with this object. It is, however, curious that helium 
is found in connection with certain sources of hot 
mineral waters, though not in all. Thus the water of 
the geysers in Iceland contain not a trace, neither do 
the waters of Harrogate and StrathpefEer, while the 
springs at Wildbad, in the Black Forest, are said to 
contain small quantities, and it has also been found in 
the waters of Bath and Cauterets (Basses Pyr6n6es). 

Helium was recognised in the air much later by Baly 
and others {Natwe, October 1898). 

The late Dr. Johnstone Stoney, in discussing the 
atmospheres of planets and satellites {Tram. Roy. 
Dublm Society, 1897), expressed the view that the com- 
position of the atmosphere composed of a mixture of 
gases depends on the velocity of translation of the 
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molecules and the mass of the central body. The 
composition of the earth’s atmosphere, the absence of 
atmosphere around the moon and the composition of 
the solar atmosphere, which contains hydrogen and 
helium mixed with heavier gases, are thus explained, 
and it appears that a gas of lower density than ammonia 
would sooner or later disappear from the earth. Hence 
any helium in our atmosphere would escape sooner or 
later. 

The annual meeting of the Chemical Society was this 
(1897) year marked by two events, both of which testify 
to the position Kamsay occupied m the esteem of the 
chemists of his own country. The presentation of the 
LongstafE Medal, “ for the discovery of hehum and for 
his share ia the investigation of argon,” represented 
only another unit in the long series of prizes and dis- 
tinctions which had fallen to his lot, and being available 
only once in three years, this was the first opportunity 
for the award of the medal by the Council. This year, 
however, was the unprecedented occasion of a division 
in the Chemical Society in regard to the nomination of 
President. In accordance with custom the new presi- 
dent was nominated by the Council for election at the 
annual meeting. A considerable number of the PeUows, 
however, being desirous of seeing Ramsay in the chair, 
proposed him formally in opposition to the official 
nominee. That this was done without his knowledge 
is shown by a passage in a letter to his friend ^yfe, 
dated the 21st March, ten days before the anniversary, 
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which runs as follows : “ Last Thtusday I wasn’t at 
the meeting, for Fitzgerald was arriving that evening, 
and next morning I heard to my horror and surprise 
that 116 of the Fellows had nominated me.” The 
matter bemg pushed to a conclusion, the scrutators 
reported, after a recount, 162 votes in his favour against 
166 for the Council’s nominee. But happily the ferment 
settled down, and ten years later Ramsay became Presi- 
dent of the Chemical Society. 

The history of these remarkable discoveries would not 
be complete without some reference to the attacks made 
from time to time on Ramsay, in which it was alleged 
that he had endeavoured to appropriate a larger share 
of credit in comection with the work than his due. 
The correspondence which has been preserved shows 
that no feeling of this kind existed on the part of Lord 
Rayleigh. Very wisely neither of the co-discoverers 
replied to these attacks. Twenty years have passed 
since that time, and Ramsay’s reputation not only for 
scientific insight, and experimental skill, but for manly 
straightforwardness and honesly of purpose combined 
with enthusiasm, has long since been established beyond 
the reach of jealousy and detraction. 

At the end of the year 1898 Ramsay was in Berlin, 
and on 19th December he gave a lecture on the gases 
to the German Chemical Society, and a report was 
printed in the Berichte (p. 3111). The following day, 
at the request of the Empress, he gave an account of 
their chief properties to the court, and the Emperor and 
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Empress accompamed by Sir Prank Lascelles, Britisk 
Ambassador, came to the Chemical Institute. On the 
21st he lectured in German to a very large audience at 
the Urania, the Berlin popular institute of sciences. 


APPENDIX I TO CHAPTER V 

It has already been mentioned that Ramsay was Presi- 
dent of the Chemical Section of the British Association 
meeting at Toronto, and a short summary of his address 
has been given. The story of the journey with his 
family to Canada and back cannot be told better than 
in his own words in a letter, dated 10th October, to 
Mr. Fyfe on his return home. 

“ When we started on the Pcmsicm I think I knew 70 of onr 
fellow-passengers, not including many wives ; so there was no 
lack of company. We took our meals next old Turner of Edin- 
burgh,^ who was a very pleasant and talkative neighbour. He 
keeps his eyes on people’s skulls. By the way Mag had the 
broadest on board ; but Elska and Willie had the more dolicho- 
cephalic than even I. We had the usual carryings on — concerts, 
lectures — one excellent evening of tales from Selous concerning 
his chase of elephants and lions, and also concerning him in the 
role of the hunted ; the last was exceedingly dramatic. ... I 
stood his sponsor on admitting him into the Red Lion Club later 
on at Toronto. I pled two excuses on his behalf ; first that he 
had been known to run away from a lion ; second that he had 
once missed a lion ; and promised on his behalf that while in 

^The late Sir William Turner, Professor of Anatomy, afterwards 
Ftinoipal and Vioe-Ohanoellor of the University. He died m 1916 at an 
■advanced age. 
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America he would never MU a lion. Donald MacAlister, who 
was the “ lion-King,” bestowed on him the degree of L.L.D. — 
‘Leo Leonum Destructor.’ Sir George^ Robertson of Chitral 
was also one of our feUow-passengers, and he and Selous capped 
one another’s stories and made us much joy. It was not a 
‘ sick transit ’ and the ‘ gloria mundi ’ was unabated. We went 
straight into Montreal by the Pa^isicm and took up our quarters 
with Mr. RusseU Baldwin, who was a most exemplary host. 
The section pursued its usual course, and we had a good attendance 
of U.S. chemists, among others a number of my old friends. 
Remsen was there, also Clarke from Washington, and a lot of 
others whom you never heard of. The usual round of garden 
parties and receptions was given, and Lord and Lady Aberdeen 
graced the show. At a final dinner given to us by the munici- 
pality, he being in the chair, he shouted out ‘ Is the Bishop of 
Ontario present ? ’ No reply. ‘ Is the Re'verend Augustus 
Thomson present ? ’ No reply. ‘ Then thank God for these and 
aU His mercies.’ ^ 

. . . From Toronto we went straight west on the Canadian 
Pacific Ry. We took the lake route and spent ten days on 
Huron and Superior. Then by train to Winnipeg, considerably 
grown but not so much altered as I expected after 13 years, and 
on to Glacier, crossing the RocMes and the Selkirks. One fine 
morning, at 6 o’clock, on approaching the RocMes, Elska and I 
were on the end platform of our carriage, which was the end of 
the train. We were jogging along at the customary 20 miles 
an hour. Suddenly a band of Indians dressed in coloured blan- 
kets and with eagles’ feathers on their heads galloped out fi:om 
behind a small wood and drew up, reining in their horses on their 
haunches, quite close to us. We waved to them and they to us, 
and we steamed slowly ahead. It was a romantic sight and 

1 This must be a mistake for Brig.-Gen. William Robert Robertson. 

^ 2 ipijia ia a sort of personal parody of the query by C. V. L. in Oharlea 
iamb’s “ Grace before meat.” 
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reminded us of the old Temmore Cooper days. Most of these 
people look like very decayed gentlemen, grave and sedate, hut 
very seedy. The Rookies are rooky and bare, the Selkirks like 
the Alps ; — all covered with snow and with pine trees on the 
lower slopes. 

Then we came back. Most of our friends went on to VaU' 
oouver and Victoria ; but we wanted to spend as long a time as 
possible with Pat Buchanan. So we turned at Medicine Hat — 
the oddest of a lot of odd names along this route — and took a 
narrow gauge line south to Montana. At Great FaUs, on the 
Missouri, we found Pat, and were introduced to his numerous 
acquaintances there. It is a pretty town and perfectly civilised. 
By the way, in aU American towns the electric car is the chief 
feature. There are overhead wires and cars like our tram cars, 
run at a prodigious rate, careless of life apparently, yet there 
are very few accidents. I suppose the fittest, i,e. those who 
don’t get killed, survive. They are delightful as a form of motion 
and almost rival the bicycle. That creature, too, has penetrated 
everywhere, and is used even over the prairie. We drove out to 
Pat’s ranohe, and stayed there for 11 days. It is a fine place. 
He and his partner must possess at least 20 miles square of 
territory, — as much say as Stirlingshire. It is not all theirs,, 
but they hold all the water, and the rest of the land is useless 
to anyone else. They lead an Arcadian life, have a comfortahle 
house and many helps, — ^men, horses and cows and innumer- 
able sheep. They are doing first rate now that the wool is 
looking up. 

To out a long story short, we came back vifi< Niagara and stayed 
three days at Springfield, Mass., with Southworth, Remsen’s 
brother-in-law, very pleasantly ; caught the steamer at Quebec, 
and after a good passage got home last Monday. It seems as 
if I had never been away. Such is the perversity of humaa 
nature.” 
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Apparatus used by Rayleigh and Ramsay for isolating argon 
on a large scale from the air. 

Figure 1— Magnesium Method. 

A is the circulator. It consists of a sort of Sprengel’s pump (a), 
to which a supply of mercury is admitted from a small reservoir 
(6). This mercury is delivered into a gas-separator (c), and 
the mercury overflows into the reservoir (d). When its level 
rises so that it blocks the tube (jf) it ascends in pellets or pistons 
into (e), a reservoir which is connected through {g) with a water- 
pump. The mercury falls into (&) and again passes down the 
Sprengel tube (g). No attention is therefore required, for the 
apparatus works quite automatically. 

The gas is drawn from the gasholder R, and passes through a 
tube C, which is heated to redness by a long flame burner and 
which contains in one half metallic copper and in the other half 
copper oxide. This precaution is taken in order to remove any 
oxygen which may possibly be present (in the atmospheric 

nitrogen used), and also any hydrogen or hydrocarbon. In 
practice it was never found that the copper became oxidised, 
or the oxide reduced. The gas next traversed a drying tube D, 
the anterior portion containing ignited soda lime and the posterior 
portion phosphoric anhydride. From this it passed to a reser- 
voir jy, from which it could be transferred, when all absorption 
had ceased, into the small gasholder. It then passed through JS, 
a piece of combustion- tube, drawn out at both ends, filled with 
magnesium tamings and heated by a long flame burner to red- 
ness. Passing through a small bulb, provided with electrodes, 
it again entered the fall-tube. 

After the magnesium tube B had done its work, the stopcocks 
were all closed, and the gas was turned down, so that the burners 
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might cool. The mixture of argon and nitrogen remaining in 
the system was pumped out through a Sprengel pump through 
F, collected in a large test-tube and re-introduced into the gas- 
holder B through the side tube 0, which requires no description. 
The magnesium tube was then replaced by a fresh one ; the 
system of tubes was exhausted of air ; argon and nitrogen were 
admitted from the gasholder B ; the copper tube and the mag- 
nesium tube were again heated ; and the operation was repeated 
till absorption ceased. It was easy to decide when this point 
had been reached, by making use of the graduated cylinder 
from which water entered the gasholder B. It was found 
advisable to keep all the water employed in these operations, 
for it became saturated with argon. If gas was withdrawn 
from the gasholder, its place was taken by this saturated water. 
By means of magnesium about 7 litres of nitrogen can be absorbed 
in an hour. The changing of the tubes of magnesium, however, 
takes some time ; consequently the largest amount absorbed in 
one day was nearly 30 litres. 

From the result of a special quantitative experiment it may 
be concluded, with probability, that argon forms approximately 
1 per cent, of the atmospheric nitrogen. 

Figure 2— Oxygen Method. 

The vessel A is a large globe of about 6 litres capacity and 
stands in an inclined position. It is about half-filled with a 
solution of caustic soda. The neck is fitted with a rubber stopper 
By provided with four perforations. Two of these are fitted 
with tubes G, D, suitable for the supply or withdrawal of gas or 
liquid. The other two allow the passage of the stout glass 
tubes Ey Fy which contain the electrodes. For greater security 
against leakage the interior of these tubes is charged with water 
held in place by small corks, and the outer ends are cemented 
up. The electrodes are formed of stout iron wires, terminated 
by thick platinums 0, H, triply folded together and welded at 
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the ends. The upper part of the flask is cooled by water, which 
is enclosed by a lead wall partially shown at I, For greater 
security the india-rubber cork is also drowned in water, held in 
place with the aid of sheet-lead. The lower part of the globe 
is occupied by about 3 litres of a 6 per cent, solution of caustic 
soda, the solution rising to within about half-an-inch of the 
platinum terminals. In a successful experiment 9260 c.c. of 
air were used and 10,820 o.c. of oxygen were consumed, the 
proportion of oxygen being to nitrogen as 1*76 to 1*0, that is, 
more than sufficient to convert the nitrogen into nitrous acid, 
in which form it is absorbed. The argon ultimately left after 
absorption of the excess of oxygen amounted to 76 c.c., or a little 
more than 1 per cent, of the atmospheric “nitrogen” used. 
{PhU, Tram, vol. 186, part I a, p. 212 to p. 219.) 


CHAPTER VI 

WOEK ON RADrUM 

In 1902 radium salts were isolated by Madame Curie, 
and naturally the physical and chemical properties of 
these remarkable substances attracted a large number 
of investigators. Ramsay desired to examine the spec- 
trum of the “ emanation ” which is evolved from radium, 
and with the co-operation of Dr. Frederick Soddy, who 
had come to work in his laboratory in the autumn of 
1903, experiments were begun with this object. Ramsay 
was a skilled mardpidator of small quantities of gas, 
having determined the physical properties of xenon with 
less than 4 cubic centimetres, but in the case of the 
emanation where it was a matter of cubic millmebres 
special apparatus had to be devised. After some pre- 
luninary attempts, vacuum tubes were made out of 
thermometer tubing, and the emanation being admitted 
the experimenters were surprised to find helium pr^ent. 
Subsequently the volume of emanation evolved in a 
given time from a given weight of radium bromide, 
and the quantity of helium disengaged from a known 

volume of emanation were approximately measured. 
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The emanation was recognised as possessing the pro- 
perties of a true gas obeying Boyle’s law like other gases. 
It had been previously shown by Eutherford and Soddy 
to be chemically inert like argon. This production of 
helium from the emanation Eamsay speaks of as the 
first observed case of “ transmutation,” for radium and" 
its emanation as well as hehum must be counted among 
the substances known as “elements.” This idea de- 
veloped later into the conviction that radio-active 
change might be made use of to effect the transmutation 
of the common elements. This subject wiU be referred 
to later. 

The important discovery just described gives the clue 
to the sources of helium in natural spring waters which 
evidently rise through or from radiferous rocks. As to 
the homologues of helium, namely argon and the rest, 
no corresponding source is known. But if analogy may 
be relied on it seems probable that argon, neon, krypton 
and xenon are, like helium, products of radio-active 
change occurring in substances sim il ar in constitution 
to radium but having much higher atonoic weight and 
a far more unstable constitution. These have long since 
disappeared from among the known noineral constituents 
of this earth’s crust. Eamsay does not seem to have 
occupied himself with this point of view, which obviously 
cannot be put to the test of experiment.^ Some years 
later he seems to have thought it possible that neon and 

^ This speoulatioii is difioussed in the pag^ of a little book. The Eleme/rUa, 
by Sir W. A. Tilden (Harpers). 
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argon result from partial degradation of the rad 
emanation {Trans. Ghem. Soc. 1907, p. 1606). 

The search which Ramsay undertook later {Proo. j 
Soo. 81, p. 178) concerning the existence in the atr 
phere of possible new members of the inactive serie 
gases led to a negative result. With the aid of Mr. B 
Watson, who photographed the spectrum of the lig 
constituents of the air, and of Professor Richard 
Moore, who investigated the less volatile portions o 
less than 120 tons of liquid air," no new constituen 
the atmosphere could be detected. But Ran 
pointed out that there are gaps in the periodic t 
which conceivably might be fitted by elements of 
inactive series having a higher atomic weight than i 
of xenon. Prom the known gradation of propei 
passing from heHum to xenon it was certain that 
missing elements must be gases, and it was aJi 
equally certain that they would form no compounds. 

Three gaseS were known which are as inactive ch< 
cally as those of the argon group, but they disinteg 
during the process of separation. These were the en 
atdons from radium, thorium and actinium. Var 
attempts to determine the atomic or molecular weij 
of the emanations of radium and thorium led onl] 
an estimate for the emanation of radium as about 
Ramsay was, however, dissatisfied with the condi 
of uncertainty in which this interesting problem 
left in 1908. And soon afterwards he began a s< 
of experiments, with the assistance of Dr. Whytlaw 6 
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on tile direct estimation of the density of the radium 
emanation. 

This research must be regarded as one of the most 
wonderful ever recorded ia the annals of experiment. 
Eemembering the exceedingly small volume of the eman- 
ation obtainable from a relatively large weight of 
radium, it is not surprising that other experimenters 
using methods based on the measurements of the rate 
of difEusion or of efiEusion had arrived at widely divergent 
values for the density of the gas. The majority of the 
numbers obtained pointed to an atomic weight either 
176 or 222, and these are the tabular atomic weights of 
the two next terms following xenon in the periodic table, 
thus ; 

Heliura Neon Argon Krypton Xenon I II 

4 20 40 83 130 176 222 

The problem, then, to be attacked was the deter- 
mination of the weight of emanation evolved in a given 
time from a known weight of radium. The volume being 
already known from the experiments of Eutherford in 
1903, those of Debieme in 1909, and confirmed shortly 
afterwards by Gray and Eamsay. As shown in the 
paper communicated to the Eoyal Society in December 
1910 (Proo. Roy. Soc. 84 A, p. 636), the total volume of 
the gas obtainable for weighing scarcely exceeded 
cubic milliTnetre, a scarcely visible bubble, and if the 
atomic weight is assumed to be 222 the weight is less 
than xtW niilligram. It is evident therefore that in 
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order to weigh this minute quontily of gas with sufficient 
exactness a balance turning with a load not greater 
than 10 0^00 milligram was a necessity. Such a balance 
has been constructed and described by Dr. B. D. Steele 
and Mr. Grantj of the University of Melbourne, and 
they showed that a sensibility of 2 e •j'j) o o noiUigram could 
be attained. It would be impossible to convey in these 
pages any clear idea of the operations involved in the 
construction of the balance, the collection of the gas to 
be weighed and the manipulation during the process of 
weighing. Every student of chemistry and physios 
should read carefully the description of the work set 
forth in the paper referred to. All that need be added 
is the result of the five concordant experiments recorded 
in the paper, and the mean of them, namely 

227 226 225 220 218 Mean 223 


The density, and hence the atonaic weight, of the gas 
were therefore settled. In view of the character of the 
emanation, which is a gas belonging to the argon series 
of inactive elements, Ramsay assigned to it the name 
niUm, with the symbol Ht. The concluding words of 
the memoir express very clearly the importance of the 
result. 


“ The research, of which the foregoing is an account, yields a 
further proof, if such were necessary, of the beautiful theory of 
the disintegration of the radio-active elements originally advanced 
by Rutherford and Soddy in 1902. The determination of the 
density of a gas, even with approximate exactness, has always 
been regarded as establishing its molecular weight, the accurate 
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value of which may have been derived from other considera- 
tions, In the present case these considerations are the result 
of the disintegration theory. Determinations by Madame Curie 
and by Thorpe of the atomic weight of radium show beyond all 
doubt that it differs little from 226'4:. That four atoms of helium 
separate from one atom of radium is rendered almost certain 
from the work of Dewar and from experiments by Rutherford 
and by Ramsay and Soddy. That three atoms of helium are 
lost by niton on decay has been shown in the preceding pages. 
It follows that one helium atom must escape when radium 
changes into its emanation ; hence the true atomic weight of 
the emanation must be 222*4:. This number hardly differs from 
the mean of the atomic weight determinations given in this 
paper; and the disintegration theory receives a further con- 
firmation.” 

Ramsay^s views as to the utilisation of radio-active 
change to effect chemical decomposition and even 
“ transmutation of elements, have already been re- 
ferred to. His study of the emanation of radium, or 
niton as he called it, led him to consider this problem 
seriously and to make experiments, the results of which 
are recorded in two papers^ communicated to the 
Chemical Society in 1907, The first of these commences 
with the following remarks : 

“ The emanation from radium is one of the most potent, if not 
the most potent chemical agent which exists in nature. Of all 
known substances it is endowed with the greatest content of 
potential energy; for one cubic centimetre contaius^ and can 
evolve, nearly three million times as much heat as an equal 
volume of a mixture of two volumes of hydrogen with one of 

1 (1907), p. 031, part i. ; TmnaofMcm (1907), p. 1593, 

part ii (Cameron and Ramsay). 
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oxygen. The spontaneous change which it undergoes, more- 
over, is accompanied by the emission of an immense number of 
corpuscles, expelled with a velocity approaching that of light 
in magnitude and which have a remarkable influence on matter.” 

With the design of applying this immense and con- 
centrated store of energy to the production of chemical 
change, experiments were first made on the action of 
radium bromide on water, then on the action of the 
emanation on water, and on a mixture of oxygen and 
hydrogen. Giesel was the first to observe the fact of 
the decomposition of water by radium salts, but Bod- 
lander and later Eamsay and Soddy found that the 
mixture of evolved gas contains an excess of hydrogen. 
Eamsay now found that the action is reversible, but 
that the velocity of decomposition of water by the 
emanation is greater than that of the recombination 
of the resulting gases. The rate at which water is 
decomposed by the emanation presents a problem which 
was foxmd to be insoluble in the present state of 
knowledge. 

The second paper referred to contains an account of 
the action of emanation on solutions of copper and lead. 
The details concerning the apparatus and operation 
involved are very comphcated, and every precautior 
seems to have been observed against the introduction o; 
impurity and the possibility of error. The conclusions 
however, are of such fundamental significance that nt 
amount of skill and labour would be wasted in thm. 
vetification. For these experiments lead to the sug 
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gestion that the elementary atoms of copper and lead 
undergo a process of degradation, the former into 
sodium and lithium, the latter into products not finally 
identified. Thorium nitrate submitted to the same 
action continually produces carbon dioxide. At the 
same time the helium which is evolved when emanation 
is left alone or in admixture witii oxygen and hydrogen 
gases is replaced by argon when a copper salt is simul- 
taneously present in solution. Other suggestions are 
made ia this important paper, and letters to his friend 
Worthington give evidence of the fermentation which 
this interesting subject set up in his mind. Thus, the 
foUowiag passage occurs (21st Nov., 1906) : 

“ 1 have the first proof that lead nitrate plus emanation gives 
OOj. 1 am, of course, repeating. Other things don’t, so far as 
I have tried them, except thorium nitrate. . . . The order of 
events appears to he ; radium emanation, which is obviously 
an argon gas, gives, when it disintegrates besides Rutherford’s 
A, B, 0, etc., about 7’6 p.c. of its weight of He. CuSO^ . Aq 
plus emanation gives Li^SO^, and now Pb{N 08)2 Th(NO ,)4 
give OOj. 1 think that the pouring of such thundering amounts 
of energy as come off the Ba emanation into these atoms (counting 
these 7'6 p.c. of the Ra emanation as also affected by the energy 
given off by the odd 92-6 p.c. which disintegrates) brings them 
down to their lowest members. 

Thus Li is the lowest member of the Cu group. 

TTb a 

„ C „ „ „ Pb and Th groups. 

Other members may be formed simultaneously. I tbink that 
Na is also formed from Cu. I can’t teU whether A or Kr are 
formed from Em°, or whether Si, Ti, etc., are formed from Pb 


166 


SIE WILLIAM EAMSAY 

or Th. We will see. I have expte. on now to try whether Al, 
In and Te give B ; and whether Bi gives Ng. I tTiinV I can 
detect these.” 

Again (26t]i July, 1907) we find : 

“ I am now trying to see whether the sodium one jg leal^ 

by using a silica bulb I am pretty sure that Na must be 

formed, for Na is a much commoner element than Li in nature, 
and if copper is to be degraded it would more likely go to the 
stable form of Na rather than to the less common, and therefore 
probably more unstable form of Li. Also I want to be dead 

certain that argon is not derived from the atmosphere The 

neist shot would be to try some heavier metal, say gold, and see 
if krypton will not be formed from the emanation. Gold, too, 
should give alkali metals.” 

In a letter to Dr. Travers (20th May, 1907) Eamsay 
says: 

“ I have got lithium £com copper for the third time ; and 
Cameron, one of our students, is repeating so as to give a final 
check. It will he done in a month and a half, — say by the end 
of June.” 

The uninitiated wiH be unable to appreciate the 
enormous dMculties attending such investigations, the 
extreme minuteness of the quantities to be dealt with in 
the endeavour to recognise the products and the practical 
impossibility of completely excluding impurities derived 
from the air, the water employed and the surfaces of 
the glass, silica or metallic vessels necessarily employed. 
Eamsay himself knew all about this, no one better, and 
in dealing with the emanation itself when using the 
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tmcrobalance as already mentioned he was troubled by 
the condensation of air, and in a letter to Dr. Travers 
he mentions (27th Nov., 1910) that “ AU water leaves a 
weighable residue from a drop, and that introduces 
fresh difiB-OultiM in working on a small scale.” This 
residue is doubtless derived from the atmosphere, if 
the water has been in contact with ordinary air even for 
an instant. • 

The position of these interesting speculations is still 
unsettled. But it may be pointed out that hypothesis 
has been lavished on the question as to the origin of 
the known elements. It seems to be generally admitted 
that they were formed by the condensation, under 
suitable but probably varying conditions, of one or more 
primary forms of matter, and that the comparatively 
stable forms of the condensed material have ranged 
themselves in groups and series which are summed up 
in the periodic scheme of Mendel4eff or some modification 
of it. There seems to be some evidence of the reverse 
operation proceeding spontaneously in the disintegraiaon 
of the radio-active substances, and there is surely justi- 
fication for an attempt to utilise the enormous energy 
which becomes available in this process in the endeavour 
to break down the atoms of those common elements 
which are not appreciably radio-active and which are 
apparently permanent under conditions now prevailing 
iu this part of the universe. It is true that other experi- 
menters have not confirmed Eamsay’s published state- 
ments, but in such a field of work it is not surprising 
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that equally skilled operators should arrive at irrecon- 
cilable results. All that we can now hope for is that 
when peace once more allows the undisturbed pursuit 
of experimental investigations, this great problem will 
be resumed and brought to an incontestable issue. 

This is not the place to describe with any detail the 
manufacture or properties of radium and its salts, but 
the general reader may be reminded that radium is 
found in uraniferous minerals, of which the most 
important is pitchblende, the oxide UgOg. The mineral 
is, however, very complex, containing small quantities 
of many metals . In the process of separating the minute 
quantily of radium present in the mineral, advantage is 
taken of the fact that the salts of radium closely resemble 
the salts of barium, and that when a solution containing 
both metals is mixed with sulphuric acid the precipitated 
barium sulphate carries down with it the whole of the 
radium also in the form of sulphate. Radium is sold 
chiefly in the form of bromide, which is still very expen 
sive, owing to the demand for scientiflc and medica 
purposes and the very limited supply. 

It was Sir Lauder Brunton who first suggested the 
use of radium emanation as a possible curative agenl 
in cases of cancer. Brunton was a very intimate frienc 
of Ramsay’s, the acquaintance dating from early schoo 
days. There was therefore a double interest which lec 
Ramsay to take steps in the hope of adding to th< 
limited quantity available for the use of the medica 
profession in this country. When the emanation wai 
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first used aU radium had to he procured from Austria. 
But in 1910 a mine in Cornwall was found near St. Ives, 
where there was a large heap of residues containing 
pitchblende. Ramsay began with his private assistant, 
Mr. Whitehouse, to work out a process, and, after trying 
it on a small scale, the mining company started a small 
factory in the east-end of London under the title “ The 
British Radium Corporation.’^ Mr. Whitehouse was 
appointed chemist, and Ramsay’s only son, William 
George Ramsay, assisted him 'in the work. Ramsay 
himself was neither a director nor shareholder, but he 
acted as chemical adviser, his duties being to visit the 
works at intervals and test the products. On 7th 
January, 1911, he was able to say in a letter to Dr. 
Travers in India, “ The radium work is in full swing and 
turning out more radium than I fancy wall easily sell. 
StiH they are getting £20 a mgm. for it. Whitehouse 
has done it well. The concentration of the ore is the 
chief problem.” The manufacture went on for a year or 
more, when larger works were taken on the south side 
of the Thames, but about that time the quality of the 
ore declined and the output was reduced. The company 
was ultimately wound up. 

At about the time that the corporation for the manu- 
facture of radium commenced operations the Radium 
Institute for the therapeutic use of radium was founded. 
At first it was hoped that supplies might have been 
obtained from British sources, but the corporation and 
the Institute were entirely unconnected together, and it 
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waa not found possible for the former to comply vuth 
the requirements of the latter. Negotiations therefore 
fell through and the Institute got its radium from 
Austria. 

A new mineralj having radio-active properties, had 
been discovered in Ceylon in 1904. It contained a 
large percentage of thorium osdde, and hence received 
the name ^toricmite. On being heated or dissolved in 
dilute sulphuric acid it gives off a considerable quantity 
of gas consisting chiefly of helium. Ramsay secured 
several hundred-weights of this mineral, and with the 
aid of a chemical manufacturer proceeded to treat it 
by the process used in the case of pitchblende for the 
extraction of barium and radium. 

This part of the product was investigated in Ramsay’s 
laboratory by Otto Hahn. It was found that in separair 
ing the radium salt from the barium, the radio-activity 
became concentrated on the one hand into the least 
soluble portion containing radium, and on the other 
into the most soluble portion which was found to con- 
tain a hitherto unrecognised radio-element to which 
Ramsay gave the name radiothorum. The facts were 
published both by Ramsay and Hahn in 1906. Hahn 
then left London and went to work with Rutherford in 
Montreal, having evidently taken some of the same 
material with him. He soon discovered meso^torimn, 
the parent of radiothorium, and published an account 
of its radio-active properties while keeping the methods 
of preparation and the chemical properties secret. Meso- 
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thorium preparations, equal in activity to radium, were 
soon put on the market in Germany. In 1910 the 
question of the chemical properties of mesothorium was 
investigated by Professor Soddy,^ who found that meso- 
thorium was non-separable from radium. Consequently 
the radium prepared from thorianite in Ramsay’s experi- 
ments contained the mesothorium. And as meso- 
thorium gives rise in its radio-active change to radio- 
thorium the latter becomes associated, in the process 
of fractionation, with the thorium present from which 
it is non-separable. The radiothorium obtained by 
Ramsay and Hahn was therefore a new-born product 
formed during the process of fractional crystallisation. 

1 TraTiscLctiovis of the Chemical Society, 1911, p. 72, 


CHAPTEE VII 


LATER -SEARS 

When a man is approaching the age of sixty years he 
is often supposed to be looking forward with some 
eagerness to the time when he can retire from active 
life. In Eamsay’s case, however, there was little sign 
of relaxation so far as the fnlhlment of public engage- 
ments was concerned nor in the active pursuit of scien- 
tific research. Nevertheless, there were times when he 
had to acknowledge privately that the pace could not 
be kept up much longer. He had been within a few 
years President of the Society of Chemical Industry 
(1904), President of the Chemical Society (1908 and 
1909), President of the International Congress of Applied 
Chemistry (1909), President of the Chemical Section of 
the British Association (1897), and President of the 
Association itself (1911), and each year of o£B.ce required 
a presidential address. 

He had also been to India on official business (1900), 

and with the Society of Chemical Industry to the St. 

Louis Exhibition, with an address at the Congress of 

Arts and Science at St. Louis (1904), to Norway to visit 
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a mine of radio-active mineral, to lecture in Vienna (1908) 
at the Association Helv4tique at Geneva, at the Associa- 
tion Pranjaise (1908), and at the Sorbonne. He was a 
member of the Sewage Commission also, which involved 
many journeys of inspection beside laboratory work at 
borne. These and many other engagements were fulfilled 
while continuing his teaching and research at University 
College. 

The Sewage Commission began operations in 1897 
under the chairmanship of the Earl of Iddesleigh, the 
other members, beside Ramsay, being Sir Richard 
Thome Thome and General Phipps Carey (representing 
the Local Government Board), Mr. C. P. Cotton (Irish 
L.G.B.), Sir Michael Poster, P.R.S., Colonel T. W. 
Harding (West Riding Rivers Board), Mr. P. W. Killick 
(Mersey and Irwell Rivers Board), and Dr. J. B. Russell 
(Scottish L.G.B.). The commission was at work up to 
the time when its operations were su^ended at the 
outbreak of war in August 1914. On the death of Sir 
Michael Poster in 1907, Ramsay, in a letter, reminds 
his friend Dr. McGowan that no fewer than fi.ve members 
of the Commission had already been removed by d.eath ; 
there were consequently a good many changes in the 
course of its existence. The stafE employed consisted 
of Professor Sir R. Boyce (who died while the Com- 
mission was sitting) and Dr. A. C. Houston as bacter- 
iologists ; Dr. George McGowan and Mr. Colin C. Prye 
as chemists ; with Mr. G. B. Kershaw as engineer. There 
were also a good many assistants, bacteriological and 



174: 


SIE WILLIAM EAMSAY 


chemical, and some ten reports were drawn up. In 
fairness it should be stated that one of the Appendices 
contained an account of the work “ On the Pollution of 
Estuaries and Tidal Waters,” by Dr. W. E. Adeney 
and Professor Letts, and that Dr. Adeney’s original 
work, done before the Commission came into existence, 
was of fundamental importance and was only extended 
and amplified by the investigations made by the Com- 
mission. Obviously the membership of such a body 
could be no sinecure, and Ramsay in characteristic 
manner took a very active part in all the pro- 
ceedings, which spread, as already indicated, over the 
long period of 16 to 17 years. He was greatly dis- 
appointed that no permanent body was established 
to continue enquiry, supply information, and make 
regulations bearing on the many important questions 
involved. 

In 1904 Ranasay became President of the Society of 
Chemical Industry, a body consisting of about 6000 
members and having a section established in New York. 
The openmg session of the annual meeting was held on 
tbip occasion in the Columbia University, New York, 
commencing on September 8th, but the president and 
a large number of members proceeded afterwards to 
Philadelphia, Washington, Pittsburg, St. Louis (where 
they visited the exhibition), Chicago, Detroit, Niagara 
and Buffalo, and finally Boston. On October 6th 
Ramsay returned to England by the S.S. Baltic. Any 
one who has had experience of American enthusiasm 
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and hospitality, will feel his remark justified, when in 
a letter he wrote, “ I had a very hard time, amusing 
enough, but at it &om dawn till midnight, and often 
two speeches a day of the after-dinner type to the same 
audience for the most part. It was difficult to keep 
cheerful and lively under the circumstances.” 

The subject of his address to the Society was the 
“ Education of a Chemist, and on some suggestions as to 
methods and practices by which science and scientific 
men may be made more serviceable to industry.” With 
regard to the training which should be provided for 
young men who propose to become scientific or technical 
chemists, he believed that what he called the inventive 
spirit can be developed in most of them. That is to 
say, the training in methods of research and the culti- 
vation of this attitude of mind is best effected by example. 
With this end in view every teacher from the senior 
professor to the youngest assistant must be occupied in 
research. Beginners, however, should be taught by 
themselves and should not begin research practically 
till after a preliminary year spent in analysis in making 
preparations and in physical operations. Above all 
there must not be too much teaching. The essence of 
scientific progress is the well-worn method of trial and 
failure. A little time is no doubt lost at first, but the 
ultimate rate of progress is much more rapid. The 
junior staff in a school or college ought to be encouraged 
to do research, and their duties should be so arranged 
as to afford time and facilities for such work. These 
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are tlie men. who after a few years should readily find 
employment as works chemists. 

As to the professor, he should know what every man 
in the laboratory is doing, and it is obvious therefore 
that the number of workers he can supervise is limited ; 
Eamsay put the number at 40 or 60. Of course there 
is nothing to prevent his lecturing to a much larger 
number. The greater part of his time should be given 
to research, and this consideration leads to a review of 
the methods of selectiug among candidates for such 
appointments, and generally to the government of 
universities. He then proceeded to discuss the question 
as to whether graduates only should be made assistants. 
“ The older I get the less I believe in university degrees 
as a test of capacity.” This utterance is obviously 
connected witii his objection to examinations which are 
here reiterated. 

The address at St. Louis was entitled “Present 
Problems of Inorganic Chemistry,” and was printed in 
full by the Smithsonian Institution. He therein 
declares that 

“ the foudamental task of iuoigamc chemistry is still connected 
-with the classification of elements and compounds. . . . What- 
ever changes in our views may be concealed in the lap of the 
fatnie, the great generalisation due to Newlands, Lothar Meyer 
and MendelSeff will always retain a place, perhaps the prominent 
place, in chemical sdence. 

Now it is certain that no attempt to reduce the irregular 
regularity of the atomic weights to a mathematical expression 
has succeeded ; and it is, in my opinion, very unlikdy that any 
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such expression, of not insuperable complexity, and having a 
basis of physical meaning, will ever be found. I have abeady, 
in an address to the German Association at Oassel, given an 
outline of the grand problem which awaits solution. It can be 
shortly stated then : While the factors of kinetic and of gravita- 
tional energy, velocity, and momentum on the one hand and force 
and distance on the other are simply related to each other, the 
capacity factors of other forms of energy — surface in the case 
of surface energy ; volume in the case of volume energy ; en- 
tropy for heat ; electric capacity when electric charges are being 
conveyed by means of ions ; atomic weight when chemical 
energy is being gained or lost — all these are simply connected 
with the fundamental chemical capacity, atomic weight or mass. 
^The periodic arrangement is an attempt to bring the two sets 
of capacity factors into a simple relation to each other, and 
while the attempt is in so far a success, inasmuch as it is evident 
that some law is indicated, the divergences are such as to show 
that finality has not been attained. The central problem in 
inorganic chemistry is to answer the question, Why this incom- 
plete concordance ? ” 

This question still remains incompletely answered 
notwithstanding the important advances which have 
resulted from the observations, especially of Soddy, 
Pajans, Fleck and RusseU, on the existence and pro- 
perties of isotropic elements, that is, of elements which 
are not identical as to atomic weight though occupying 
the same place in the periodic scheme and are not 
separable by chemical means from one another. Two 
varieties of lead, for instance, exist in nature. The 
skill of the best workers on atomic weights has thus 
been severely tested. 

There are many other questions raised in this address 
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of Eamsay’s, some of whicli he would no doubt have 
stated somewhat differently at a later date in view of 
the extension of knowledge which has taken place in 
the twelve years which have elapsed since the lecture 
at St. Louis. 

It was in the same year 1904 that Eamsay received 
the Nobel prize for chemistry in the same year that 
the Nobel prize for physics was awarded to Lord Eay- 
leigh. It is perhaps appropriate to recall the fact that 
names may be submitted to the Nobel Committee of 
the Swedish Academy only by a strictly limited number 
of persons, and a statement of the claims of the person 
whose name is proposed involves the preparation of a 
carefully considered document. There can be no impro- 
priety now in mentioning that Eamsay’s name was 
proposed to the Swedish Committee by Lord Avebury, 
as a member of the Swedish Academy, and the proposal 
was supported by the signatures of the leading English 
chemists. But it is probably not known generally in 
this country that a separate and entirely independent 
proposal was sent in to the Academy by Professor 
B. Brauner, of Prague. The statement drawn up 
by Professor Brauner occupied nine foolscap pages, 
and gives evidence of the characteristic enthusiasm 
of its author. Naturally he lays particular stress 
on “the discovery of one whole missing group of 
elements in the periodic system of Mendel6eff and 
the production of helium from or through the radium 
emanation.” 
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A letter from Stockholm, dated 9th December, to 
Mr* lyfe gives an interesting account of the joximey 
thither. 

“ We left London the day before yesterday only, and it is as 
if we had been away for months. The North Sea was mhszly, 
grey, but calm. We saw the Dutch sabots and bunchy petti- 
coats by lamplight as we reached Flushing : then we dined on 
the train, took our sleeper and slept through Germany, getting 
to Aitona near Hamburg at 7.30 a.m. Then we ate and admired 
a huge statue of two horse-men fighting for the possession of a 
fish. Then to Kiel, which we reached in an hour and a half and 
found in brilliant sunshine. There are huge ship-building yards 
covered in with glass, and they are busy, evidently. We sailed 
to KorsOr in Denmark, a sail of about five hours. We counted 
at once 28 German men-of-war, cruisers and torpedo boats, and 
we saw at least another 20 in the harbour. There wasn’t another 
boat, not even a fishing boat, in sight. What is aU this for ? 
To guard commerce? There wasn’t a sign of it. But the 
Baltic canal is now ready, and this is a nice little pond to man- 
oeuvre in when there is nobody to look on. The ships were 
evidently doing something, signalling with flags, putting about 
and about and up to some game. But, of course, we couldn’t 
understand the game. Was it practising for a future meeting 
with England? We had brilliant weather, cold, but a warm 
sun. About 3.30 we got into narrower waters and saw Denmark 
on both sides. Then into the train at Korsor, and in two hours 
we were in Copenhagen. In these parts it gets dark at about 
4.30, so we saw little of Copenhagen during our drive — a long 
one — ^to the next boat ; for we crossed to Malm5 m Sweden in 
the funniest boat I ever saw. It carried two lines of rails laden 
with trucks. And we had a meal of sorts, the table loaded with 
food but no waiters, and people crowded round, so that we had 
to ask for aU we wanted, — cold meat, cold fiish and what they call 
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JDelicatessm in Germany, i,e. pickles, salt iSi^, jam, ham, sausages, 
etc. We filled up, however, and stood on a gangway above the 
trucks and looked at the lights of Malm6. Then a second night 
in a sleeper, quite comfortable except that it was so warm that 
we opened the window, and next morning, i.e. this morning (but 
it looks a week ago), there was 6 inches of snow on the foot of 
my bed I We passed through very pretty country this morning, 
broken and full of lakes, birch trees and red wooden houses. 
The lakes were all frozen and people sledging on them. Then 
at 9.30 Stockholm. M. made me invest in a lordly fur coat, and 
it was welcome here, for the thermometer is a long way on the 
wrong side of freezing. There was a deputation to meet us 
and put us on our way to the hotel. , . . Here we found Lord 
j Rayleigh, who left the evening before we did ; and also another 

prize-winner, a Russian physiologist named Pavloff, with his 
! wife. . . . We have been driven all over Stockholm to-day by 

a celebrated mathematioian, Mittag-Leffler, a great friend of 
the Russian mathematical girl who made a great stir some years 
ago. To-morrow the ceremony takes place. ... I believe we 
; get our prizes from the hand of the king, and that he is to be 

, at our dinner party to-morrow. It begins at 10.30 p.m. Good- 

ness knows when it will end. However, it will be a thing to 
I remember.” 

From Stockholm the Ramsays went to Kandersteg 
in Switzerland, and on 27th December he wrote to the 
I same friend as follows : 

^ “ We had a most gorgeous time for nearly a week, dining with 

' all the celebrities, including old King Oscar. The old gentleman 

was very kindly and took Lord R. and me into his private room 
' < and showed us all his curiosities, the portraits of his sons when 

^ they were children and his reliques of Gustavus Adolphus and of 

^ t Charles XII. The Crown Prince told Mag that it was a difficult 

job to be a king, thereby confirming the Swan of Avon. He said 
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that whatever one supposed that a Norwegian would do he 
invariably did the opposite. Indeed there was nearly a blood- 
less revolution while we were there ; the Prime Minister of 
Norway was there, and I believe the dilemma was only post- 
poned.” 

In the Presidential Addresses to the Chemical Society 
in 1908 and 1909 there are utterances on questions 
which are somewhat cognate to the subject of the address 
at St. Louis already quoted. In the former occur the 
following passages ; 

“ Like most other chemists and physicists I choose deliberatdy 
the mechanical explanation of nature. We assume on what we 
consider to be good grounds the existence of molecules and of 
atoms. We believe on reasonable evidence that gases consist 
of almost innumerable molecules which may, like argon and its 
congeners, be single atoms, but which are usually groups of 
atoms. We hold that, as a rule, liquids consist of molecules of 
the same order of complexity as gases, but with smaller free path ; 
the molecules of a liquid are more crowded than those of a gas. 
Some few liquids — ^water, the alcohols, the acids, probably salts 
and some others — ^may be regarded as mixtures of poljunerides 
of their gaseous molecules. Of the structure of solids we are 
only begiTining to have some crude notion. 

We also believe that molecules at the ordinary temperature 
are in enormously rapid motion; that they are in frequent 
collison with each other, and that chemical action is the occasional 
result of such collisionfl, . . . but the process of combination is a 
comparatively slow one, and it is curious to think that a collision 
which is followed by a’ combination is a comparatively rare event, 

. . . What is meant by chemical action ? We can represent it 
as a loss or gain of energy, but we also regard it as the union or 
junction of atoms, or it may be the dissolution of such union or 
the readjustment of unions, so that bodies with new properties 



182 


SIE WILLIAM EAMSAY 


are formed. We may next ask what mechanism can be devised 
to give UB a picture of the union of two atoms ? . . . Various 
chemists have called the mechanism by which it is conceived 
that atoms remain associated in a compound ^afGnities’ or 
* bonds/ and * valency ’ is a word used to express the number 
of such ‘ bonds ’ which an element can exercise in any particular 
combination. I have to bring before you a suggestion which, 
although not exactly new, admits of definite statement, and affords 
a mental picture of what may conceivably take place. It is 
not a ‘ theory ’ ; I do not hope that it may be true ; it is rather 
a hypothesis, a supposition that I expect to be useful ; it may be 
a * make-believe ’ ; I trust that it will not be a ‘ mistake.’ 

The hypothesis admits of short statement. It is : electrons 
are atoms of the chemical element electricity; they possess 
mass; they form compounds with other elements; they are 
known in the free state, that is, as molecules ; they serve as 
the ‘bonds of union’ between atom and atom. The electron 
may be assigned the symbol E.” 

Ramsay then proceeded to quote from the Faraday 
lecture given before the society by Helmholtz in 1881 
and a lecture by Nemst twenty years later. Both these 
authorities supported the idea of the dual nature of 
electricity. Ramsay, however, proposed to revert to 
the one fluid ” idea of Benjamin Franklin which has 
gained probability since the investigations of J. J. 
Thomson and the discovery of radio-active bodies. 

“ It has been shown that electric corpuscles or electrons are 
capable of detaching themselves from matter and inhabiting 
i^ace unattached to any object, , . . The electron may be 
termed an atom of negative electricity. The atom which it 
has left is generally, and by many supposed to be always, posi- 
tively electrified. . . . 
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Now I would axgue that in the light of modem knowledge we 
must suppose that the terms ‘ positive * and ‘ negative * mean 
merely ‘ minus electrons * and * plus electrons ’ ; that the sodium 
ion or ‘ sodion * is an element, that the metal sodium is a com- 
pound of the element ‘ sodion ’ with an electron ; that the chlorine 
ion is a compound of an electron (actually of more than one 
electron) with an atom of chlorine.’’ 

With the use of the symbol E he then proceeded to 
explain the constitution of common salt, which would 
be written NaECl, and that of other compounds, and to 
show in detail how chemical changes must be thought 
of and how they may be represented. 

The second address to the Chemical Society in 1909 
treats of the problems connected with the possibility of 
transmutation of elements into one another. The 
various arguments are stated in the following words : 

“ 1. The subtraction from or addition to an atom of an element 
of one or more electrons by virtue of which it is converted into 
an ion completely changes the properties of that element. 

2. The fact is incontestably proved that certaia elements 
termed radio-acti've are losing electrons, and are thereby being 
converted into other forms of matter which in our present nomen- 
clature have equal claim to be considered elementary. 

3. The influence of ultraviolet light on many if not all elements 
is manifested in causing them to emit electrons ; it is not, how- 
ever, thereby proved that they yield other elementary forms of 
matter. 

4. The effect of chemical change is usually manifested in a 
gain or loss of energy. There is reason to believe that change 
from one elemental form of matter into another would be accom- 
panied by an unusually large gain or loss of energy, for it is 
known that the * degradation ’ of radium is coincident with the 
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loss of a relatively enoimoos amount of energy. This energy, 
moreover, is in a highly concentrated form ; much energy ia 
contaiaed in small volume or, what amounts to the same thing, 
in small mass, using the word in the sense of quantity of matter. 

5. It appears that the irregular regularity of the numbers 
representing the atomic weights can be represented on the 
hypothesis that the addition or subtraction of definite groups 
of electrons is the cause of their divergence from a perfectly 
regular series. 

These arguments, however, can be regarded only as furnishing 
strong ground for experimental investigation.” 

The rest of the address is occupied with an account 
of what has been done. This part of the subject has 
already been referred to at sufficient length in a 
previous chapter. 

In 1909 the International Congress of Applied Chem- 
istry held its triennial meeting in London. Ramsay 
was president, and a large part of the necessary pre- 
liminary work fell on him and Lady Ramsay, Tho 
congress opened on May 27th in the Albert Hall, with 
the Prince of Wales (King George V.) in the chair. 
On his left were the Princess of Wales, Dr. Wiley (chier 
representative of the United States), then M, Armand 
Gautier (representing Prance) and Professor E. Patemb^ 
(representing Italy). On his right were Sir Henry 
Roscoe (Honorary President), Ramsay (Acting Presi- 
dent), Professor Otto N. Witt (Past President of the^ 
Congress) representing Germany and Professor Svante 
Arrhenius representing Sweden. On the platform were 
many ambassadors and other distinguished men. After* 
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a speech of "welcome from the Prince, Roscoe addressed 
a few words of welcome to the foreigners and of thanks 
to the Prince and Princess. Ramsay followed, recalling 
"the fact that the first congress took place in Brussels in 
1894. The last meeting was in Rome, where the King 
of Italy was pleased to fill the position occupied by the 
Prince that day. In the course of this speech he pointed 
out that the industrial prosperity of a country can best 
be advanced by a close association between the technical 
and the scientific workers, between the universi"ty anti 
the factory, between pure and applied science. This 
principle had been recognised and acted on much more 
completely on the continent of Europe than in fhia 
country or in America. He then addressed words of 
friendly greeting to the foreign delegatee in French, 
German and Italian successively. The entertainment 
afterwards given included a reception by the Lord Mayor 
in the Guildhall and by the government at the Foreign 
OflB.ce. There was a banquet to 2000 people in the 
Crystal Palace, at which of course Ramsay had to pre- 
side and which for so enormous a gathering was pro- 
nounced a success. There was also a garden party m 
the Botanical Gardens, Regent Park, given by the 
committee of ladies organised by Lady Ramsay, who 
also arranged for a body of girl guides speaking various 
languages "to conduct parties of the foreign ladies 
present at the meeting to see the wonders of the town.^ 

1 A foil report of the proceedings was giyen in the Chemical News, 4th. 
June, 1009. 
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WTien it was all over Eamsay naturally felt the efieot 
of the strain, and in the late autumn he was ordered off 
for a voyage, and in November, accompanied by his old 
friend Mr Fyfe, he went to Eio de Janeiro, returning 
after only a few days’ sojourn in Eio. In 1911 Eamsay 
became President of the British Association. In a 
letter to Mr. Fyfe, 19th July, he writes : 

“I have finished my B.A. address this afternoon and now 
holidays begin, I think I feel the difficulty of such work more 
and more ; it is harder and harder to do more than one serious 
thing at a time. My friend X complains of not being able to 
do more than eight hours’ work a day and asks me how to pass 
his evening hours. He wants to know whether it would be 
possible for him to learn to smoke ! Some folks find cards a 
relief ; I don’t. I find reading all that I want or need.” 

In the previous May Sir William and Lady Eamsay 
had made an excursion to Algiers, which he described in 
a letter to Mr. Fyfe as follows : 

“ We sailed from Southampton to Algiers in the Dutch boat. 
On board were the Duke and Duchess of Welliogton and their 
daughter. You may remember that his grandfather got a grant 
of land in Granada and a title after the peninsular war, and the 
present Duke goes out every year to look after it. They left 
us at Lisbon. Mag and I landed and went up to the fort on 
the hill. A young soldier showed us round and we saw a good 
deal. His Portuguese was a bit difficult to make out, but we 
managed. Then we went to Belem and saw the church and the 
school. The revolutionists have done a good deal of damage ; 
a lot of buildings have been battered about. We spent a week 
in Algeria. After three days in the town of Algiers we went 
to Eelizane, a little place south-west of Algiers, and then by motor 
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to see the oa-boring of the Algerian Oil Company. . . . The 
country ia curious ; low HUr mostly cultivated by Arabs ; wheat 
and vines. The water-courses wash away vegetation, so the 
nullahs, I suppose one would c a ll them, are muddy, but bright 
with flowers. Very little green. The Arabs and the French 
appear to hit it off perfectly. ... 1 was surprised to find Algiers 
so French. Outside the actual Arab quarters it might be out- 
skirts of Paris. Then we went to Marseilles and on to Paris, 
where we spent ten days. Every day we lunched or dined out ; 
it was very pleasant, but we had quite enough of it at the end.” 

The address at Portsmouth was naturally taken up 
to a large extent with an exposition of current views as 
to the nature of the chemical elements and the possi- 
bilily of transmutation. The latter part of the dis- 
course, however, consisted of a vigorous and convincing 
remonstrance against the national waste of energy in 
the extravagant use of coal. 

At the end of the summer session of 1912 at University 
College Eamsay retired from the professorship. He was 
still in search of a suitable house in the country, and it 
was not tin October in the following year that he could 
announce to his friend Fyfe the purchase of the house 
at Hazlemere, two miles from High Wycombe. As 
some alterations were necessary, a lodge and garage to 
be built and the conversion of the stables into a labora- 
tory, it was not e35)ected that the place would be ready 
for occupation before January. As a matter of fact it 
was much later. 

On his retirement a portrait, painted by Mr. Mark 
Milbanke, was presented to University College by the 
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staff and students, who thoughtfully provided a replica, 
which on the same occasion was presented to Lady 
Ramsay. Another portrait, by Mr. Dick Peddie, was 
a gift to the family by Sir Dorabji Tata and Sir Ratan 
Tata, sons of the foimder of the Indian Institute at 
Bangalore. It was painted in the winter of 1916-16. 

In the previous summer (1913) Ramsay had been 
to Birmingham to attend the meeting of the British 
Association and afterwards for a week to Brussels, 
where he presided over the International Association of 
Chemical Societies. He wrote 

“ it was very hard work conducting affairs in three languages ; 
but it went off all right, and we separated having done a good 
deal of useful work.” 

A letter of 29th December shows that he had been 
working at polonium and among other things 

“ I am grinding away at old Black’s ^ letters ; I am going to 
publish a book with Constable ; a short life ; an amplification of 
the discourse I gave in 190i.® Some of the letters are very interest- 
ing. Time doesn’t hang heavy on my hands ; to-day I had two 
hours of proofs of a 2d edition of one of my books in German.” 

On the 19th July, 1914, he wrote, “we are now 
fairly settled in and have some idea of how our new 
life will pan out.” Alas for the vanity of human wishes 
and anticipations ! The same letter on another page 
announce that 

“ We are going to Havre on Saturday. Do you remember I 
went on there after the ever memorable visit of Smith, Marshal l , 

^ This was, of course, Joseph Blaek; Professor of Chemistry in the TTni- 
versity of Edinburgh, 1766 to 1797. 

1 In Glasgow. 
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you and me to Paris in *77 ? The French Association meets 
there, and it has asked those of the B.A. who haven’t gone to 
Australia to^be their guests. I have to make a speech at the 
opening meeting on Monday, which I have written out and will 
read. They were very nice to me in *77 as a youngster ; I was 
the only Englishman there, and at a dinner I got a highly honorable 
place. After the F. A. we shall go to some little place on the coast 
and have some bathing.” 

The next letter is dated c/o W. R. Langstaff, Havre, 
till 27th July, 1914. 

“ We got here on Saturday morning after a stormy passage ; 
but we all slept well. . . . To-day our proceedings commence 
in the theatre at 2. There are to be speeches by the Maire, the 
President (Gautier, an old friend of ours) and me. I have 
written it out and will read it. It isn’t long ; it treats of inter- 
national amity, etc. I am afraid there isn’t much promise of 
an interesting meeting, judging by the programme. About 
100 B.A. sen, people are here or to be here. . . . After we leave 
the Langstaffs we are going to a little hotel — ^Des Bams et de la 
Plage at Les Petites Dalles, Seine Inferieure, to try to get some 
bathing.” 

The next communication to Mr. Fyfe was a card dated 
2nd August, 1914 : 

“ I am afraid aU plans for the present are at an end. We must 
just ‘ wait and see.’ I fancy we should have left Havre yester- 
day, but we thought things would hang fire for a day or two. In 
the meantime mobilisation is declared here, and we must cut and 
run or else get a pemiis de sSjou/r. The trains are all blocked 
with soldiers going to the frontier, and I am afraid we shall be 
detained here some days, We shall get back by Havre. There 
are hardly any French here now ; only a few stranded English 
families. The final meeting of the French Association took 
place on Friday, and I thanked them for hospitality,” 
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The Ramsays were able to get home without serious 
trouble, as narrated in a letter from home to Mr. Pyfe 
on the 11th August : 

“ We had no hardships at all ; I commandeered the hotel 
motor which had been away — caught by the army authorities — 
for three days. The moment I saw it I bargained with the 
chauffeur, and for the moderate sum of 120 francs he agreed to 
put us and our luggage into Havre — ^about 60 miles. We started 
off on Thursday morning at 6 a.m. We were stopped twice by 
outposts, but we had a pennis de sdjour also a permis de voyage, 
so they let us pass. We got to Havre at about 10.30, and Lang- 
staff, who is agent for the L. & S.W. Ry. Co., told us to go straight 
to the boat for it was sailing at 11.30 — ^the last chance. How- 
ever, when we reached the boat, L. was there and he had a wire 
to delay it till 10.30 p.m. So we had a day in Havre. They 
were expecting British troops over every minute ; the quays 
were crowded, and they were singing the National Anthem and 
the Marseillaise. Indeed before we reached Havre we were 
told that 30,000 English soldiers had landed. All the Solent 
is mined and we had a slow voyage up, arriving at 8 on Eriday 
morning.” 

Needless to say Ramsay irmnediately devoted him self 
to work of national importance, tbe first step being to 
assist, through the Synthetic Products Company, of 
which he was a director, in the provision of acetone, 
a solvent essential in the production of cordite for 
which the country had been dependent on foreign 
sources. 

The letter concludes, “ Well it is going to be a big 
job. You and I never thought it would come in our 
life time, did we ? 
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Ramsay became a very active member of the Royal 
Society Committee. By the middle of 1916 he had made 
strong representations to the Grovemment on the subject 
of the large supplies of fats and cotton which were 
•ftritliTig their way to Germany through some of the 
neutral nations. As, however, it did not appear to be 
known in high official quarters that all fats are potential 
sources of glyceriue, and hence of nitro-glycerine, a very 
powerful and extensively used explosive, and that cotton 
is necessary for the production of ammunition, much 
delay occurred with consequences which can be calculated 
only in imagination. 

In a letter to his friend Fyfe on 6th February he 
writes: 

“ Last week I gave an address in Manchester at the annnal 
meeting of the Employers’ Parliamentary Association and talked 
to them about German trade methods. I will send yon a copy. 
I am trying to rouse people to see that they must reply to com- 
mercial attack by combined defence ; and I am trying to get 
America and France to join against Germany.” 

In May he paid a flying visit to bis friends at Dun- 
blane, but his letters about this time are full of matters 
relating to the war, and complaints of the inactivity of 
the Government and the stupidity of not making cotton 
a contraband article. 

So long ago as 1886 Ramsay had mentioned in a letter 
to Mr. Worthington that he had discovered that the 
discomfort from which he had been already suffering 
was due to polypus in the right nostril, and that he had 
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imdergone tke necessary operation and was more com- 
fortable. The trouble was, however, not permanently 
removed, and recurrences had happened, as is usual in 
such cases, in later years. It was probably this tendency 
which concealed too long the malignant disorder which 
just thirly years later put an end to his life. 

On the 19th July, 1916, he reported to his friend 
Fyfe that he had had several huge polypi extracted 
from his left nostril. “I have stood them for years, 
one gets into the habit of bearing discomforts, but it 
is a great relief.” This, however, was not to be the 
end of the mischief. Late in the autumn, when the 
Scientific Societies were resuming operations, his friends 
expected to see Ranriay very often. They were, how- 
ever, to be disappointed, and one who heard rumours 
of a more serious Hnd of operation wrote to him and 
received the following reply : 

“ I am sorry to say it is true. I was in the surgeon’s hands 
on Novr. 10th and again on the 13th, and he did an operation 
on my left antrum for a tumour, I believe very succesafuUy. 
Since then, last Monday, I was irradiated for 24 hours with 
X rays, as a precaution against recurrence. Luckily it is of the 
kind which can be stopped by radium. 1 have had a very 
bad time.” 

The hopes of the surgeons and the anxious anticipa- 
tions of his friends were, however, doomed to disappoint- 
ment. The trouble became more aggravated, and after 
many months of physical misery borne with a patience 
and quiet dignity which filled with admiration the 
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sorrowing watchers by his bedside, he passed away 
quietly in the early morning of 23rd July, 1916, 
Ramsay’s last communication to the scientific world 
is dated 1st April, 1916, and is entitled “ A Hypothesis 
of Molecular Configuration in Three Dimensions of 
Space.” It is, however, the result of experiments made 
some years previously. The paper is printed in the 
Proceedmgs of the Boyal Society, issued 1st July, 1916. 


CHAPTER VIII 
VIEWS ON EDUCATION 

As akeady mentioned Ramsay’s own early education 
was obtained in a private school in Glasgow, and sub- 
sequently in the Glasgow Academy and University. 
His whole career thereafter was associated with univer- 
sity life. It is therefore obvious that such direct 
experience as he had of methods in education were 
derived from the Scottish school system and the Univer- 
sities of Glasgow and Tubingen, in which he was a 
student. He was greatly and permanently impressed 
with the advantages of the German system as applied 
in his own case and that of his contemporaries. This 
may be taken to explain to a large extent his attitude 
as a university professor. His aim was throughout his 
life the extension of knowledge, and any system which 
did not seem to lend itself to this object had very httle 
sympathy or approval from him. 

His views on the subject of elementary and secondary 
school education may be gathered from an article 
published in January 1916, the last year of his life, by 
the Manchester Daik/ Dispatch. He says : 
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“ Our present elementary school system dates from the passing 
of the Education Act in the middle of last century.^ School 
Boards were then instituted and aU primary education was 
made free. In the writer’s opinion this was a fatal move. It 
was doubtless regarded as a natural asset that every boy and girl 
should learn to read and write and be acquainted with the elements 
of arithmetic, but this Act was the first to differentiate between 
the classes. In those piping days of peace the idea of a national 
army was far from the thoughts of our statesmen ; yet it would 
have been well had some return been demanded from those 
on whom a benefit was being bestowed, and that return might 
well have been some obligation on everyone receiving education 
to serve his country. To bestow a privilege without requiring 
a corresponding service is poor business ; it leads to pauperisation. 

It was not long before ‘ payment by results ’ was introduced ; 
the remuneration of the teacher depended largely on the number 
of children who could pass, during certain specified ages, ‘ stan- 
dards,’ their acquirements being tested by external examiners 
appoiated by the State. 

No worse system could possibly have been adopted. It 
fettered the originality of the teacher ; it placed before him the 
almost impossible task of trying to equalise the attainments of 
children of very different tendencies and capacities, and, developed 
as it was by the pupil-teacher, it launched on the schools as 
teachers a set of people moulded in one mould. Doubtless many 
of these chafed imder the rigid restrictions to which their teaching 
was subjected, but there was no redress ; umfomoity was the 
order of the day. 

Later the system broke down and had to be abandoned. The 
children were no longer tested by external examiners; the 
inspectors were instructed to make general reports dealing with 
the efficiency of the schools under their charge. This change 

^The first Elementary Education Act was passed in 1870 and was 
amended in 1903. 
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for the better still persists, but the old regime has left its mark 
f on many of the teachers, and though many of the younger 

j masters and mistresses have been emancipated the process is 

I j not yet complete. 

' An attempt was made to introduce science teaching into schools 

( by the institution of the Science and Art Department. Teachers 

who so desired were able to obtain instruction in elementary 
science— physios, chemistry and botany — and in the rudiments 
, of art by attendance at courses of instruction for a month or two 

I ‘ in the year, their expenses being paid. It was possible for them 

' to earn enhanced grants if they could impart to their pupils the 

information they had received, so as to enable them to pass 
, certain prescribed examinations. 

' j This system had something to recommend it, and in some 

* 1 cases, doubtless, good was done. But there is no royal road to 

I learning, and with the best wiQ in the world it is impossible to 

1 imbue a heterogeneous assemblage of young men and women in 

the course of a couple of months with more than a smattering 
of rudimentary facts. 

. 1 It was these facts, or probably in most cases a travesty of them, 

, ! which were imparted to the pupils by the teachers. Science is 

I essentially experimental; its dry bones can be buried in books, 

, ' but when disinterred and swallowed they are poor nourishment. 

^ Exammation by examiners who have had no part in the instruo- 

I tion of the pupil, tests at the best a retentive memory and the 

! power of assimilating phrases. 

I j So-called ‘ practical examinations ’ do not help matters. They, 

; too, become systematised and consist only in testing the ability 

i of a pupU to remember some manual actions scarcely associated 

I ^ ' with definite meaning. The only practical examination possible 

' 1 ■ is the daily examination of the pupU by the teacher, when all 

signs of intelligence are noted and education becomes a ‘ drawing- 
' out ’ of the child’s mind. British elementary education there- 

‘ fore, for the past half-century and more, has followed wrong lines. 

l! . 

; I r 
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But it is worth enquiring here whether the German ideal 
which requires the subject, in the words of the English Prayer 
Book, ‘ to do his duty in that state of life to which it has pleased 
God to call him,’ without any hope of bettering his position; or 
the British ideal, a democratic one, to make it possible for every 
gifted boy and girl to climb the tree ; to make it possible for the 
corporal to wield the marshal’s baton, is the better of the two. 

Although the methods employed have been lamentably defec- 
tive, it must yet be acknowledged that the democratic ideal lay 
at the bottom of English educational efforts. Even the attempt 
at science teaching had its good side ; it rested on the assumption 
that the children, at a later stage, would be able to utilise their 
attamments for their own benefit and for that of the State. 
On the other hand the German aim has been to create an efficient 
machine, where knowledge was reserved for those with the power 
to apply it and where the ‘ hands ’ were strictly and irrevocably 
differentiated from the ^ heads.’ 

We are learning now, by bitter experience, how efficient this 
system is in war ; in German hands it bid fair to be equally 
successful in commercial war. The socialistic movement, which 
was strong in Germany, was a protest by the people against this 
view of the organisation of a nation, the revolt of a people against 
repression. But the German nation as a whole has not been 
successful at rebellions ; the spirit of drill has penetrated too 
deeply into the soul of the people, and for the most part the slaves 
are content with their bondage. Whether a change is to be 
looked for time alone will show. 

Stated tersely the difference in the two ideals is that between 
individualism and collectivism. In Britain the spirit of col- 
lectivism exists ; it has taken the form of trade unions, where 
compulsion holds sway and all individualistic effort is discouraged. 
But on the whole the British nation is individualistio ; let every 
man have his chance. 
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Secondary education in Britain has always been chaotic, and 
only of recent years have attempts been made to give it a sem- 
blance of order. Teachers in secondary schools have, for the 
most part, been untrained young men, whose only claim to enter 
the profession of teaching has been a university degree. From 
the grammar schools to the public schools the teaching has been 
conducted largely by amateurs. Of course among them have 
been some great schoolmasters, but though the result, on the 
whole, has been to turn out a strong, healthy, moral youth, that 
youth has been very ignorant of modem life and of scientific 
thought. 

The older universities have accentuated these evils. Brought 
up in the shrine of classical learning, more attention has been 
devoted to form than to reality. Of recent years a change for 
the better has been taking place, but nothing is more difiB-Cult 
than to dispel the superstitions of centuries. The classical 
languages and literatures are in reality relics of a past state of 
civilisation. While they are, of course, valuable subjects of 
study and afford a certain kind of training, they are utterly out 
of touch with modem ideas. Pew, very few, boys, perhaps 
not one in a hundred, attain suflB.cient proficiency in them to 
gain pleasure from them in later years; and many, like the 
writer, who spent his school and college days from the age of 7 
to 16 largely in studying the classicB, retain a few tags, a few 
lines of verse, and the power to decipher a Latin inscription 
with dfficulty and to guess at the meaning of most of the words 
in a Greek phrase. It may be said that the training was good ; 
perhaps it was. But the arm of training, namely the power of 
concentration, the exercise of judgment, and most of all the 
development of the inventive faculties, could have been attained 
infinitely better by substitution of almost any other subject for 
the classicB. 

We are reaping what we have sown. Our statesmen, with 
very few exceptions, have not the remotest idea of science, and 
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the iraitei could adduce iustances where the most iuccedible 
assertioiis have lately beeu made and acted on, to tDB^^Mlr^h i f 
we have played into the hands of the enemy, and all becwSe^SOS - - 
Government officials are not only ignorant, but have not even 
the saving grace to know that they are ignorant and to seek in 
the right quarters for scientffio help.” 

Had he lived a fevr years longer, Ramsay would have 
recognised the conciliatory spirit in which the problems 
connected "with education are now being envisaged. 
Amid the miseries brought on this country by the war, 
at least one benefit has emerged in the recognition, by 
all but the most prejudiced among the representatives 
of the long-established classical system in schools, that 
some knowledge of the external world and of the dis- 
coveries which have been made as to the relations of 
the earth and sky, and as to the forms and conditions of 
life on this globe, is indispensable to every educated man 
and woman- It is only those who possess some of this 
knowledge who are able to shake oS superstition, to 
understand something of their own relation to the rest 
of the human inhabitants of the earth, and in fact to 
form a true theory of life. Ramsay was probably right 
in assuTning that invention and discovery are the true 
keys to progress, and though it is not given to every 
one to add to the common stock of knowledge by under- 
taking the special kind of studies requisite for systematic 
investigation, discovery by others cannot fail to rouse 
some interest in every mind but the dullest. What is 
wanted is a reform in the attitude of the public naind 
which is too apt to ignore or to despise all knowledge 
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which is not immediately applicable to utilitarian pur- 
poses. The beauty and fascination of knowledge for 
its own sake is a source of happiness at present enjoyed 
by comparatively few* 

Eamsay’s views about education do not seem to have 
undergone fundamental alteration in the course of his 
life. The following extract from a letter addressed to* 
his friend Worthington on 29th April, 1886, shows what 
he was thinking about at the age of thirty-four : 

“ I quite agree with you about the importance of spreading 
scientific knowledge. There are so many reasons why it is- 
worth doing, as you say, for people’s own sakes. But I think I 
also agree with you that it is only to be done in schools. I think 
popular lectures on science are mostly twaddle — or to speak 
euphoniously — a high-class amusement. The only good they do, 
BO far as I have ever seen, is to induce some few to follow out the 
Bubject. Perhaps they are worth doing for the sake of the few" 
righteous men. But have you realised that there is a special 
bent of mind which eagerly sucks in everything relating to 
external nature and another class which simply refuses, though 
well able to assimilate ? For example, my wife and a great 
friend of hers, a Miss Bums, who once attended lectures to ladiea 
I gave in Glasgow, and who came out easily first, having a clear 
naind and a good memory and great power of application ; well 
both these good people absolutely refuse to see anything interesting- 
in the matter. Both are interested in literary and philosophic 
subjects — anything mental in fact ; but a physical fact does not 
appeal to their interest. Most men, I think, are like this. 
They pretend interest because they can’t ignore the palpable- 
results of applying science, but the things in themselves are- 
absolutely without interest for them. 

All the same I agree with you ; but I think that an attempt 
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should be made to cultivate the weak part of many minds when 
young, and to get them to see the use of such things. When a 
fellow can see the drift of what he learns, then he is eager to 
leam what would otherwise be fearfully dry ; and I should 
always try to begin with the application and then lead back to 
the methods, even though the whole thing had to be gone over 
again in reversed order, — ^methods first, then apphcations, I 
think that idea is rapidly growing. I am sure that the right 
plan is, to take an example, to teach geography by mapping a 
garden with the assistance of the child, and extending from the 
known to the unknown. 

I remember that Martineau in an address lately said that he 
had tried to leam the things he didn*t take to naturally, so as 
to balance his mind ; being convinced that what he liked he would 
leam in odd times and almost without trying. I dare say a great 
swell like Martineau might take such liberties with himself, but 
I am doubtful if his method is generally applicable. My experi- 
ence personally and of most others is that one has a dislike to 
leam anything. Do you think that is general ? . . . I think a 
boy when he is set to find out the properties of a metal, say silver, 
through its salts takes leave of his sober senses and imagines he 
is heginiung a series of magical transformations. I said to a 
fellow yesterday, ‘Suppose you saw a sheep, how would you 
recognise it as a sheep ? ’ He grinned and described a sheep. 
I then said, ‘ Now, suppose you saw its skeleton, how wd. you 
tell it belonged to a sheep ? ^ He named feet and teeth. I 
then told him that he must leam to know exactly in the same 
sort of way various properties of silver, so that if he came across, 
it he should recognise it again. I think he took me up. I often 
wonder that a fellow who apparently conducts the ordinary 
business of life sensibly should run amuck as soon as he tries a, 
slight extension of his every-day experiments. I think the first 
thing to do is to eliminate the element of mystery which hangs 
round these things and show a fellow that he is as great a fool 
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when he makes a mistake of that sort as if he were to buy a hat 
four sizes too small. I agree absolutely about physics. I don’t 
see any good in loading a boy’s mind with the minutiae of chem- 
istry. It is pure memory work and very dry. Some things I 
would teach — carbonic acid, water, air, etc. ; in fact Lloyd Morgan 
has written a little book cafled Things around us which strikes 
me as the kmd of thing wanted. But as you say, exact measure- 
ment is what is required as a training for chemistry. The 
chemical measurements are as a rule physical, but much more 
troublesome to understand. The chemistry a boy gets from the 
Science and Art teaching is really very useless. I often get 
such pupils and it means beginning from the egg. They have 
got up a certain number of text-book statements to order and 
haven’t a ghost of a notion what the thing is all about. The 
only pull they have over the others is that the names are 
familiar. What is to be the upshot of aU this % I think you 
are on the right lines ; but are you not beginning at the wrong 
end ? 

I start with the axiom ; no man can be a thoroughly good 
teacher who is not at the same time a learner ; and in physical 
science that means an investigator. He is neither interested nor 
interesting and can’t stimulate pupils to the same degree. Now 
who are the teachers ? Graduates from Oxford and Cambridge, 
—mostly — at all events in the larger schools. These people are 
trained with a view not to be investigators, but as people who can 
understand and practise a certain examinational system. 

Well I would begin at the top. Make preliminary exams, in 
science generally the condition of entering a science course at a 
university, and after one year (say at 18 or 19) finishing the regular 
examinational part of the course. I would give a degree for 
investigation. It isn’t the originality so much that is required ; 
it is the training in methods of thought and means of executing 
and reaJim-ng ideas: That is what tells in life. It is the man who 
can improve and invent who should (if he doesn’t) come to the 
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top, and such a man should be a graduate. Do that and you vrill 
affect the whole of the schools £(om top to bottom. It appears 
to me that the inventive faculty is the one most pleasant to 
exercise, and there your idea of pleasure comes in, as an end in 
science teaching. But only inventors can teach to invent, and 
discover the inventive faculty in others. Now I am afraid that 
is almost lost sight of in schools. I gave a paper to the Assistant 
Teachers and Pupil Teachers here some two months ago very 
much on these lines. . . . 

I am afraid I have been rather discursive, but this letter has 
been written at several go-s.” 

Since this was written some steps have been taken 
toward the sjstem of awarding degrees for research 
work at the University of London, and more recently 
at Oxford and Cambridge. 

As already mentioned Eamsay held tenaciously to the 
view that examinations should be conducted by the 
teachers, and generally by the teachers only. He 
served a term as examiner at the University of London, 
where, of course, he had to administer a system which 
was not harmonious with his own opinions. But that 
he was a careful and sympathetic examiner is illustrated 
by the following extract jBcom a letter, 24th July, 1899, 
to Professor Smithells : 

“ Do you know what Huxley once said about exams. ? ‘ I 
don’t care who sees the papers ofxthose who ate ploughed ; but 
Gk)d forbid that any one should see those of the candidates who 
pass.’ Perhaps if I tell you our plan of action, you will see how 
certain it is that no one who should pass escapes passing, while 
many who should fail pass. 

In the first place there are 600 marks given for the two papers. 
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Everyone above 230 is allowed to pass, so far as these papers 
are concerned, without challenge. Those between 180 and 230 
were viva’d ; as a rule they improved their positions ; but even 
if they didn’t they were merely let alone, so far as marks go ; 
for we took the view that nervousness might hinder their doing 
themselves justice. For the practical work 150 marks were 
assigned, and 50 marks passed all who had obtained written 
marks of over 200. There were so many (860) that if it happened 
that they had under 200 in the written but over 50 in the practical, 
they went, for we had no time to look into each individual case 
further. But remember that all over 180 got a chance of having 
their marks raised by the viva. So I think you will say that 
rejection has been justified where it took place. If they showed 
that they understood the method of the volumetric and had made 
a serious effort to get approximate numbers, they passed, for they 
were awarded 60 marks.” 

The following passage from a letter to Mr. Worthing- 
ton, 19th. November, 1901, relates to what is now merely 
a matter of history : 

“ I am depressed just now by possible proceedings in L.TJ. 
Eoscoe and Eiicker are being sorely tempted to truckle to the 
Technical Education Board of the L.C.O. and appoint Tom, 
Dick and 'arry of the Polytechnics as University teachers, 
without any regard being paid to their efficiency. I had a stiff 
argument (in private) with them last night, as to the condition 
which I have succeeded in carrying for admission as ‘ teachers > 
of the University ; viz. that in the Science Faculty some proof 
of originality must be given before their claims are admitted. 
We have acted on this up to now ; but Sidney Webb, who holds 
the strings of the L.C.C. money bags, is doing all he Can to get 
recognition as ‘ teachers ’ for the present Board-School-ahnliche 
teachers, on the understanding that they will ultimately be 
replaced by efficient persons.” 
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Eamsay had an opportunity of setting forth his views 
on the subject of university education in an oration 
delivered at University College on the 6th June in the 
same year. This was printed in the volume of Essays, 
Biographical tmS, Chemical, which he published in 1908, 
and which was afterwards translated into German and 
issued in Leipzig by the Academische YerlagsgeseU- 
schaft under the title Vergcmgenes wnd Kunftiges aus der 
Ghemie. The second edition of the Gterman version, 
pubhshed in 1913, contains the autobiographical sketch 
from which extracts have been quoted in a previous 
chapter. The last essay in the volume of Essays con- 
sists of the oration referred to, which is entitled “The 
Eimctions of a University.” It occupies about twenty 
pages of print, but the following abstract will serve 
sufficiently to give the substance of the essay : 

“lam about to speak of the BHmctions of a University. The 
word university has home many significations and indeed its 
functions are various, and the signification of the word has 
d^ended on the particular point of view taken at the time. 
An eminent German, who visited me some years ago, made the 
remark after seeing University College : ‘ Aber lieber Herr 
College, University College ist eine Ideine Universitat.’ So it 
is, for it fulfils most of the functions of the most successful univer- 
eities in the world. . . . The traditions of University College 
have always been that it is not merdy a place where known 
facts and theories should be adTriinintered in daily doses to young 
men and young women, but that the duty of the professors, 
assistant professors, teachers and advanced students is to increase 
knowledge. That is the chief function of a university — ^to 
increase knowledge. But it is not the only one.” 
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He then proceeds to give an account of the founding 
of the college and of the business of the several faculties. 

We see then that a university, as it at present exists, pro- 
vides, or may provide, technical mstruction for theologians, for 
lawyers, for medical men and for engineers. It is in fact an 
advanced technical school for these subjects. 

But it is more, and I believe its chief function lies in the kiiid 
of work which I shall attempt now to describe. 

The German universities possess what they term a ‘ Philoso- 
phical Faculty * ; and this phrase is to be accepted in the deriTa- 
tional meaning of the word — a faculty which loves wisdom or 
learning. The watchword of the members of this faculty is 
Research ; the searching out the secrets of Nature, to use a 
current phrase, or the attempt to create new knowledge. The 
whole machinery of the Philosophical Faculty is devised to 
achieve this end ; the selection of the teachers, the equipment 
of the laboratories and libraries, the awarding of the degrees. 

There are two views regarding the advantage of research. 
The first of these may be termed the utilitarian view. You 
all know the tale of the man of science who was asked the use 
of research, and who parried with the question — ^What is the 
use of a baby ? Well, I imagine that one school of political 
economists would oppose the practice of child-murder on the 
ground that potentially valuable property was being destroyed. 
These persons would probably not be those who stood to the 
baby in a parental relation. Nor are the most Successful investi- 
gators those who pursue their enquiries with the hope of profit, 
but for the love of them. It is, however, a good thing, I believe, 
that the profanum vulgus should hold the view that research is 
remunerative to the public, as some forms of it undoubtedly are. 

The second view may be called the philosophical one. It is 
one held by lovers of wisdom in all its vai ous forms. It explains 
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itself, for the human race is dififerentiated feom the lower api-mals 
by the desire which it has to know ‘ why ? ' 

Now the most important function, I hold, of a university is 
to attempt to answer that question ‘ why ? ’ The ancients tried 
to do so, but they had not learned that its answer must be pre- 
ceded by the answer to the question ‘ how ’ ? and that in most 
cases — ^indeed in all — we must learn to be contented with the 
answer to * how ? ’ The better we can tell how things are, the 
more nearly shall we be able to say why they are. 

Such a question is applicable to all kinds of subjects ; to what 
our forerunners on this earth did ; how they lived ; if we go 
even further back, what preceded them on the earth. The 
history of these enquiries is the function of geology, palaeontology 
and palaeontological botany ; it is continued through archaeo- 
logy, Egyptian and Assyrian, Greek and Roman; it evolves 
into history, and lights are thrown on it by languages and phil- 
ology ; it dovetails with literature and economics. In all these 
research is possible, and a university should be equipped for the 
successful prosecution of enquiries in all such branches. 

Another class of enquiries rdates to what we think and how we 
reason; and here we have philosophy and logic. A different 
branch of the same enquiry leads us to mathematics, which deals 
with spatial and numerical concepts of the human miod, geometry 
and algebra. By an easy transition we have the natural sciences ; 
those less closely connected with ourselves as persons, but iu- 
trmatdy related to our surroundings. Zoology and botany, 
anatomy, physiology and pathology deal with living organisms 
as structural machines; and they are based on physics and 
chemistry, which are themselves dependent on mathematics. 

Such enquiries are worth making for -their own sakes. They 
interest a large part of the human race ; and not to feel interested 
in them is to lack intelligence. The man who is content to live 
from day to day, glad ’ each day will but produce him food to 
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eat and a roof to sleep under, is but little removed from i 
uncivilised being. For the test of civilisation is prevision ; care 
look forward ; to provide for to-morrow ; the morrow of the ra 
as well as the morrow of the individual, and he who looks furth< 
ahead is best able to cope with Nature and to conquer her. 

If attempts were made to discover only useful knowledge (a 
by useful I accept the vulgar definition of profitable, i.e. kno 
ledge which can be directly transmuted into its money eq^ 
valent), these attempts would in many, if not in most, cases f 
of their object. I do not say that once a principle has be 
proved, and a practical application has to be made of it that t 
working out of the details is not necessary. But that is b« 
done by the practical man, be he the parson, the doctor, t 
engineer, the technical electrician, or the chemist, and best 
all on a fairly large scale. If, however, the practical end 
always kept in view, the chances are that there will be no advan 
in principles. Indeed what we investigators wish to be able 
do, and what in many oases we can do, although perhaps V€ 
imperfectly, is to prophesy, to foretell what a given combinati 
of circumstances will produce. The desire is founded on a bel 
in the uniformity of Nature ; on the conviction that what 1: 
been will again be, should the original conditions be reproduce 
By studying the consequences of varying the conditions c 
knowledge is extended ; indeed it is sometimes possible to 
so far as to predict what will happen under conditions aU of whi 
have never before been seen to be present together. 

When Faraday discovered the fact that if a magnet is ma 
to approach a coil of wire an electric current is induced in tl 
wire, he made a discovery which at the time was of only soienti 
interest. That discovery has resulted in electric light, elect 
traction and the utilisation of electricity as a motive pow( 
the development of a means of transmitting energy of wh 
we have by no means seen the end ; nay, we are even now 03 
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at its inception, so great must the advance in its utilisation 
ultimately become. 

When Hofmann set Perkin, as a young student, to investigate 
the products of oxidation of the base aniline produced by him 
from coal-tar, it would have been impossible to have predicted 
that one manufactory alone would possess nearly 400 large 
buildings and employ 6000 workmen, living in its own town of 
26,000 inhabitants, all of which is devoted to the manufacture 
of colours &om aniline and other coal-tar products. In this 
work alone at least 360 chemists are employed, most of whom 
have had a university training. 

Schonbein, a Swiss schoolmaster interested in chemistry, was 
struck by the action of nitric acid on paper and cotton. He 
would have been astounded if told that his experiments would 
have resulted in the employment of his nitro-ceHuloses in colossal 
quantity for blasting and for ordnance of aU kinds, from the 
90-ton gun to the fowling piece. 

But discoveries such as these, which lead directly to practical 
results, are far inferior in importance to others in which a general 
principle is involved. Joule and Robert Mayer, who proved 
the equivalence of heat and work, have had far more influence 
on succeeding ages than even the discoverers above mentioned, 
for they have imbued a multitude of minds with a correct imder- 
standing of the nature of energy, and the possibility of convertmg 
it economically into that form in which it is most directly useful 
for the purpose in view. They have laid the basis of reasoning 
for machines ; and it is on machines, instruments for converting 
unavailable into available energy, that the prosperity of the 
human race depends. 

You will see from these instanoes that it is in reality ‘ philo- 
sophy ’ or a love of wisdom which, after aU, is most to be sou^t 
after. Like virtue, it is its own reward ; and as we all hope 
is the case with virtue too, it brings other rewards in its train ; 
not, be it remarked, always to the philosopher, but to the race. 
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Virtue pursued with the direct object of gaiu is a poor thing ; 
indeed it can hardly be termed virtue, if it is dimmed by a motive. 
So philosophy, if followed after for profit, loses its meaning. 


Of course it is necessary for a student to learn so far as is 
possible, what has already been done. I would not urge that a 
young man should not master, or at aU events study, a great 
deal of what has already been discovered before he attempts 
to soar on his own wings. But there is all the difference in the 
world between the point of view of the student who reads in 
order to qualify for an examination, or to gain a prize or a scholar- 
ship, and the student who reads because he knows that thus he 
will acquire knowledge which may be used as. a basis of new 
knowledge. It is that spirit in which oui; Universities in England 
are so lamentably deficient : it is that spirit which has contri- 
buted to the success of the Teutonic nations, and which is begin- 
ning to influence the United States. For this condition of things 
our examinational system is largely to blame. Originally 
started to remedy the abuses of our Civil Service, it has eaten 
into the vitals of our educational system like a canker ; and it 
is fostered by the farther abuse of awarding scholarships as the 
results of examinations. The pauperisation of the richer classes 
is a crying evil ; it must some day be cured. Let scholarships 
be awarded to those who need them, not to those whose 
fathers can weU afford to pay for the education of their 
children. ‘ Pothunting ’ and philosophy have absolutdy nothing 
iix common. 

There are some who hold that the time of an investigator is 
wasted in teaching the elements of his subject. I am not one of 
those who believe this doctrine, and for two reasons : first, it is 
more difficult to teach the elements of a subject than the more 
advanced branches ; one learns the tricks of the trade by long 
practice, and the tricks of this trade consist in the easy and 
orderly presentment of ideas. And it is the universal experience 
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that senior students gain more good from instruction in advanced 
subjects by demonstrators than juniors would in elementary 
subjects. For the senior student makes allowances; and the 
keenness and interest of the young instructor awakens his interest. 
Second, from the teacher’s point of view it is always weU to be 
obliged to go back on fundamentals. One is too apt, without 
the duty of delivering elementary lectures, to take these funda- 
mentals for granted; whereas if they are recapitulated every 
year the light of other knowledge is brought to bear on them 
and they are given their true proportion ; indeed ideas occur 
which often suggest lines of research. It is really the simplest 
things which we know of, the atomic theory, the true nature 
of elasticity, the cause of the ascent of sap in plants, the 
mechanism of exchange respiration and digestion ; aU these 
He at the base of their respective sciences, and all could bear 
much elucidation. 

I beHeve therefore that it is conducive to the furtherance of 


knowledge that an investigator should be entirely engaged in 
teaching. But he should always keep in view the fact that his 
pupils should themselves learn how to investigate, and he should 
endeavour to inculcate that spirit in them. 

It follows that the teachers in the Philosophical Faculty 
should be selected only from those who are themselves contri- 
buting to the advancement of knowledge ; for if they have not 
the spirit of research in them, how shall they instil it into others 1 
It is our carelessness in this respect (I do not speak of University 
College, which has always been guided by these principles, but 
of our country as a whole) which has made us so backward as 
compared with some other nations. It is this which has made 
the vast majority of our statesmen so careless, because so 
ignorant of the whole frame of mind of the philosopher ; and 
which has made it possible for men high in the poUtioal 
estimation of their countrymen to misconceive the functions 
of a University.” 
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The speakei then proceeded to discuss several other 
subjects, and the oration concludes with a statement of 
his objections to the predominant influence of examin- 
ations in English education. There can be little doubt 
from a comparison of dates and other circumstances 
that this oration was used as an opportunity of rejoinder 
to Lord Rosebery, who, as Vice-Chancellor of the Univer- 
sity of London, had in the previous month (May 1901), 
at the meeting for conferring degrees, being called on 
to speak, allowed himself to give utterance to views of 
a wholly different character. For he declared in plain 
terms that in his opinion the university should teach, 
but should have nothing to do with research. Although 
this dictum was received by a considerable section of 
the audience with evident signs of approval, it certainly 
excited a great feeling of dissatisfaction in the minds 
of many persons present. Such a remark falling from 
the lips of a speaker of such eminence and holding a 
position of such authority in the university seems to 
show that at that time he had thought but little about 
the question. It stands out in marked contrast to the 
view expressed only a few weeks 'earlier by Mr. Joseph 
Chamberlain, then Chancellor of the then newly-con- 
stituted University of Birmingham, who exhorted the new 
university to aim at doing four things : it should teach, 
it should examine, it should add to knowledge by 
research, it should show the applications of knowledge. 
And this is practically the programme set forth in 
Ramsay’s discourse. 
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CHAPTER IX 

NOTES ON TEA7EL 

Ramsay was fond of travel, and devoted many of lis 
holidays to excursions in Scotland, Norway, France, 
Germany and Switzerland. But there were also many 
occasions when business of some kind took him abroad, 
as when he went to lecture in Paris or Berlin, to preside 
over a meeting in the United States or Canada, to receive 
the Nobel Prize in Stockholm, or to India at the request 
of the Grovemment. Some of these journeys have been . 
already referred to and sufSciently described in previous 
pages. With regard to others it was felt that the 
continuity of the life history would be unduly inter- 
rupted by relating the details of all these journeys in 
proper chronological order. Accordingly a short account 
of each has been separately drawn up ; the story of the 
wedding trip in 1881 has been written by Lady Ramsay, 
to whom also the following pages are indebted for an 
account of the first visit to Canada in 1884, to Finland 
in 1907, and to India in 1900-01. Professor W. P. Ker, 
of University College, who accompanied Ramsay to 
Iceland in 1896, has been good enough to tell the story 

213 


214 


SIS WILLIAM KAMSAY 



of their adventures in that distant region, and to hh 
account have been added extracts from two letters sent 
home by Eamsay containing humourous and charac- 
teristic sketches of their fellow-travellers and of the 
journey outwards. 

WEDDING TRIP, 1881 

Bjs family used to say that aU Samsay’s trips abroad 
were arranged with a view to visiting new laboratories 
and old friends, and that scenery, places of historical 
interest and art treasures might or might not be thrown 
in if time permitted. The wedding trip was no exception 
to this rule. The fact that a new laboratory was shortly 
to be built at Bristol made the inspection of laboratories 
specially interesting and important. The original plan 
was to spend August abroad and return to Clifton early 
in September to house-hunt, buy furniture, and get the 
laboratory in trim for the next term’s work. The 
question of the principalship was to have been settled 
at a special meeting of council on August 10th, but there 
was so small an attendance that the committee of 
recommendation which had fixed on Ramsay would 
themselves have formed the majority, and the matter 
was again postponed till the end of September, just 
before the beginning of term. As this would influence 
the choice of a house, it was useless to start house- 
hunting, and Ramsay felt it was better to stay away 
— so as not to seem to influence the decision of the 
council. As regards the preparations for the term’s 
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work, this had its ineoavenient side, but Dr. Adrian 
BlaiMe, at that time Ramsay’s assistant, shortened his 
vacation like the loyal feiend that he was, and made 
aU right m the absence of his chief. 

The wedding took place on August 3rd, and had the 
family been superstitious they might have felt that 
thiogs looked bad for the future. Two days before the 
ceremony a maid in the Buchanan household developed 
diphtheria, and anxiety was felt lest Mrs. Buchanan 
should do the same. This, however, proved a false 
alarm, and as it was considered safer, arrangements 
were made to have a hotel wedding, a very unusual 
thing in those days. Troubles, however, were not over 
yet ! Mr. and Mrs. Ramsay had invited the nearest 
relatives to dinner iu the evening. On the morning of 
the wedding day, just after breakfast, the ceiling of 
then dining-room, for no obvious reason, crashed down 
— doing, happily, no damage beyond breaking a little 
china. Again arrangements were made rapidly, and an 
ingenious builder rigged up a canvas ceiling, and the 
party went ofE as if nothing out of the way had happened. 

This chapter of accidents, instead of being an omen of 
evil, was the beginning of a singularly happy married 
life. 

After a day or two in London the couple, both being 
fond of the sea, crossed to Antwerp from the Thames, 
saw Brussels and stayed a few days with Ramsay’s old 
Mend Ehzabeth Lang, now Mrs. MaoNicol. Her hus- 
band, an engineer, was getting some work done at the 
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great iron and steel works of Messrs. John Cockerel, and 
through, his influence Ramsay saw over this wonderful 
factory, an experience which he never forgot. 

After that Sonn, Heidelberg and Stuttgart were 
visited, and all new arrangements and apparatus taken 
note of for future use. The summer of 1881 was very 
wet, and during the whole of the tour there were only 
about ten days of fine weather. These feU luckily at 
the time of a small walking tour in the Eiflel, which 
Ramsay had once visited before and wanted to explore 
more thoroughly. It must be owned that it was a 
walking tour by courtesy only, for the journeys were 
for the most part made by aU sorts of conveyances, 
and the walking was done in the surroundiugs of the 
various halts. The means of locomotion were rather 
peculiar. One day (it was wet) the local butcher’s 
” wagen ” was hired. It turned out to be one of the long 
German carts with two boards as a floor and two long 
things like ladders as sides, and, of course, not a vestige 
of a spring. Another day appeared a sumptous and evil- 
smelling four-wheeled cab, evidently the state chariot of 
the neighbourhood. The stopping places were also varied 
and full of interest. In one place the little inn was an 
old watch-tower, and all the rooms were round or the 
segments of a circle. All were out of the common. 
The last halt before getting back to much-needed lug- 
gage and change of raiment was, as ill-luck would have 
it, at the most select and conventional hotel in a most 
select and conventional Httle German watering place> 
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where every one changed their garments several times 
a day and looked askance at the “ mad English ” who 
arrived with only what they could carry. 

Tubingen was not forgotten, and Ramsay had the 
pleasure of introducing his wife to old Mrs. Kommerell 
and her family. This was the last time he saw his old 
Mend, as very soon after that she died and the home 
was broken up. 

It did not, however, end his interest in her children, 
and indeed the last time he was in Germany, in the 
spring of 1913, he went out of his way to go to see the 
youngest daughter and make the acquaintance of her 
husband and family. 

Before going to Tubingen the couple stopped a night 
at one of the large towns on the route, to visit one of 
his fellow-students, whom he had described as the moat 
beautiful human being he had ever seen. Alas, the 
passing of the few years since they had parted had 
changed him into a fat, prosperous, elderly German 
citizen with not a vestige of his former charms. 

Switzerland was next on the programme, but the rain 
it rained every day, and after a week or two of hoping 
it would clear, they gave it up and finished their holiday 
in Paris till it was tune to repair to Bristol and learn 
what had been decided about the prmoipalship, and to 
settle down in what was to be their home for the next 
six years. 
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BRITISH ASSOCIATION IN CANADA, 1884 

After the wedding-tour the next long journey was the 
•visit to Canada and the States in 1884. When it was 
proposed to hold the meeting of 1884 at Montreal the 
Ramsays were much tempted by the idea. Not only 
did they want to see our great over-seas dominion, but 
also a brother of Mrs. Ramsay’s, a great friend of 
Ramsay’s, who had been some time in the States, and 
they wished to meet him and see something of his life. 

In the first place this occasion brought home to Ram- 
say the great value of the meetings of the association, 
not only in spreading an interest in the progress of 
science, but in bringing together scientific men, old and 
young, in circumstances where each had leisure to be 
interested in each other’s work and ideas. 

like other young professors, he had visited the 
laboratories of the older and larger universities in 
vacation time, and found the heads either away or, if 
at home, they had stayed to work and visitors were 
rather a hindrance. Later, when the younger men came 
to see him in this way it was a real trouble to Ramsay 
when he had not really time to spare to give to them. 
The meetings of the British Association he felt met 
this difficulty. There the younger men could hear the 
older men speak and make their acquaintance, and the 
older ones could listen to the theories and fancies of 
the younger, coming men, and give them kindly words 
of criticism and encouragement. 
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Another important outcome of this journey was 
the forming of a sort of union among the heads of the 
University Colleges.^ Several of these went to the 
association, and they talked over things so satisfactorily 
that they arranged to meet for the future at regular 
intervals, and act in concert in appeaUng to the Govern- 
ment for recognition and aid. It took time and trouble, 
hut within five or sis years they had a grant for endow- 
ment given by the State, and now they are nearly all 
independent universities. 

Aaother reason for it being a memorable journey was 
its influence on Eamsay’s friendships. Some slight 
acquaintances became real friends, and some friendships 
were formed that were to colour his hfe. Among those 
last was that with Professor George Francis Fitzgerald, 
of Trinity College, Dublin, which was of the closest 
and most intimate character for the next seventeen 
years. Fitzgerald was at this time about thirty-one 
years old (Eamsay’s own age), but his prematurely grey 
hair and beard gave him the appearance of a much 
older man. The work he did in physical and mathe- 
matical science has been told in Sir Joseph Larmor’s 
memoir, but no one can put on record all he did for science 
in helping and encouraging others in their work. No 
trouble was too great for him to take, and when less 
gifted men were puzzled by seeming contradictions in 
their results he threw himself heart and soul into their 
diffi.cmties and, with his great mathematical power, 

^ An aoooimt of the pioceedings will be found on page 91. 
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made the dark places plain by finding formulae to fit 
the new facts. This is the experience of, not one but 
of scores of his Mends and even casual acquaintances. 
Ramsay felt always how much of his success was due to 
Fitzgerald’s help, criticism and encouragement. 

About the middle of July the Ramsays sailed from 
Liverpool in the Pcerisian, a month before she was to 
cross the Atlantic with the main body of the association 
on board. Among thdr feUow-passengers were Pro- 
fessor and Mrs. Viiiamu Jones, Principal of Cardiff 
University College ; Mr. and Mrs., now Sir Frederick 
and Lady, Pollock ; Mr. and Mrs. John Albert Black, 
both of them old Mends of Ramsay and his wife, and 
many others. 

Before starting Mrs. Ramsay had heard &om her 
brother that he was leaving California and meant to 
settle further north, and he suggested that they should 
meet in Montana and go through the Yellowstone Park, 
which was then in process of being settled up. Their 
plans were to go to Montreal and there find out all that 
was possible about the Yellowstone and how to get 
there and back before the meeting of the association. 
Among others on the Parisian were Professor Liveing 
and Dr. Campion, of Cambridge, who also hoped to see 
the YeUowstone. Professor Fitzgerald was also on 
board, but as he was a very bad sailor he did not appear 
till the voyage was nearly over. He also had the 
Yellowstone in view, and the day they arrived they all 
visited the various ofidces to try to make arrangements. 
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The Canadian Pacific EaUway had most generously 
placed every accommodation at the disposal of the British 
Association. Free passes and every facility were offered 
that the members could see as much of Canada as time 
would permit, and naturally they did not appreciate the 
special attraction of the Yellowstone. The park was 
just being opened up, and ideas about it were very 
vague. It was only begiuning to appear in guide books, 
and their information was apt to be inaccurate and 
misleading. 

Brieflv, aU that was known about it was that it was a 
tract of land about sixty miles square, on the spurs of 
the Eocky Mountains in Montana and Wyoming, which 
Congress had determined to keep in its original state 
so that future generations might know what America 
had once been. It was to be stocked (and this has 
now been done) with specimens of the wild animnls of 
the Eockies, which were even then rapidly nearing 
extinction. 

To anyone who has re-visited the western states since 
then, the wisdom of this is apparent. Where the rail- 
way used to run for days through almost unbroken prairie 
there are hundreds of miles of cultivated land ; and 
instead of the few clusters of settlers’ and miners’ 
shanties there are countless villages and townships ; 
and up-to-date motor cars race the trains on good roads 
that run parallel to the line. 

Beside the fact that the Yellowstone district was a 
particularly beautiful part of the country, a plateau 
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about 8000 feet high, with wonderful canyons, tangle 
forests and high rocky peaks rising overhead, it ha 
also the unique attraction of being the finest geys( 
basin in the world, and these mysterious boilmg foui 
tains and strange formations made it, at all costs, 
place to keep as far as possible in its natural stat 
All this is now familiar to the travelling public and i 
the student of Baedeker, hut in the early eighties tl 
roads were just being made, and though trips wei 
arranged to go through it there were only two hotels i 
the course of an excursion that took six days. Tl 
extra nights had to he spent in camp stations whic 
might he much overcrowded. 

These particulars even were not known in Montrea 
and the party were warned not to attempt the exped 
tion. The party that started together included Pn 
fessor Liveing, Dr. Campion, Professor EltzgeraJd an 
the Ramsays. The latter were to meet Mrs. Ramsay 
brother, Patrick Buchanan, at Livingstone, which tl 
latest availahle information described as the static 
nearest the park. The journey was not like the luxi 
rious Americaji travelling of to-day. A landslide ha 
taken place on the C.P.E. line and traffic had tempo 
arily to go hy the Great Lakes and then on hy rai 
as it had always done till a short time before. Tl 
commissariat department was not, however, quite i 
easily reorganised, and for a day or two meals wei 
sketchy and peculiar. At one stop in the early momh 
breakfast had to be taken at a Tuiuing camp about 
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quarter of a mile from the line, and the next meal was 
about eleven o’clock at night. Any refection partaken 
of after aix in those parts is, or rather was, called “ lunch,” 
and the joy with which the traveUers heard the call 
“ lunch served next stop ” was somewhat tempered by 
the nature of the fare, which consisted largely of pump- 
kin and apple pie in great cold slabs. The older members 
of the party certainly sufrered from the fatigues and 
hardships of the journey. The younger only laughed 
and enjoyed the experiences. To Fitzgerald and Eam- 
say everything was full of interest. They never tired 
of watching the difierences in the wild growths on the 
prairie, the animals, not yet sophisticated enough to be 
timid, and later, when they passed through the Bad 
Lands, “ Les mauvaises terres k traverser,” the wild 
and brilliant colours and strange formation that had 
given them their name. Before starting, a parcel of 
light hteratuxe had been bought, but at the close of the 
three weeks’ journey only one member of the party had 
read any of them, and she only one. 

On arriving at the little town of Livingstone, which 
had been till a few months beforj the station for the 
park, but now was only a junction, the party separated, 
the elder professors going on, while Fitzgerald and the 
Eanasays stopped to wait for Buchanan, who had not 
arrived. As a matter of fact he did not receive their 
telegram fixing the date of meeting till two days later. 
Livingstone was in a strange phase of its existence. 
During the time it was the station for the park, it had 
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a buist of prosperity, and houses and stores sprang up 
almost in a night, but when traffic passed on it was as 
suddenly deserted, and at that tune there were only 
about fifty or sixty people in a town that lately had 
held two or three thousand. Two days passed with no 
news. The event of the day was to meet the train that 
brought passengers from the park and took back those 
that arrived in the train from the east. On the third 
day the Eamsays persuaded Fitzgerald to leave them 
and join some friends who passed through on their way 
to the park. They had not said so to Fitzgerald, but 
they were becoming seriously uneasy, and Eamsay had 
made up his mind to start next day on an eighty miles’ 
ride to the address to which they had telegraphed. 
However, late that night, greatly to their relief, the 
wanderer rode into the hotel yard, and anxiety was at 
an end. Buchanan suggested that if they would trust 
to his camping knowledge they would have a much 
more characteristic eaperience of the wild west than if 
they were just being taken round with the ordinary 
parties. As they specially wished to have a quiet time 
with him they were only too glad, and at once they pro- 
ceeded to get all necessary camp fittings and stores, 
and in tire afternoon they set off for the real starting 
place, the Mammoth Springs Hotel. There, to their 
surprise and joy, Fitzgerald greeted them, “ Ye never 
surely thought I would leave ye in the lurch ; I just 
came here to make sure that Fat was not waiting for 
us here by mistake.” This is not the place to describe 


NOTES ON TRAVEL 


225 


the wonders of the district. The feeling of adventure 
and absolute freedom were things none of them ever 
forgot. Every day had its interests and the nights 
were full of wonders. Once they camped near “ Old 
Eaithfal.” It is the largest of the geysers, and its 
habits are more regular than any of the others, hence 
its name. Every 70 minutes it sends up a great rush 
of boiling water to a height of about 160 feet. Till 
late that night they sat by their camp fire watching the 
great column of water go up and burst in the moonlight 
into glittering spray. And all the night was punctuated 
by its friendly greetings. Life was simple but busy 
too. In the morning they were up early, and after 
hot baths of nature’s providing, breakfast was cooked, 
and the bread for the day baked by half the party while 
the others saw to the horses and struck the tents, so as 
to make an early start and take it easy in the hot part 
of tile day. The days were very hot and the m'ghts 
bitterly cold. The first night, to save time in the 
morning, the kettle was filled overnight ; in the morning 
it was frozen hard, and much time had to be spent on 
thawing it, without splitting that valuable possession. 
The days passed in a sort of wonderland. The great 
obsidian chfE, with at its base the remains of an Indian 
arrowhead factory, kept them busy a whole morning, 
and a day spent at what is known as the paint-pot basin 
was never forgotten. The paint pots are on the slope 
of a hill entirely formed of the deposit. It is honey- 
combed with holes of varying depths and sizes filled 
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with a paint-like fluid of different colours of wonderful 
brilliance and purity. It is as if a Titan’s hand had 
set out paints for a gigantic picture. They spent much 
time over this ; Ramsay and Fitzgerald equally keen 
on identifymg the colouriug matter and aU wondering 
and excited, finding interest everywhere. They had 
been warned of the dangers of unfriendly Indians, and 
that small parties were often “ held up.” They never 
saw a redskin all the time in the park, and though one 
day they felt they were being “ shadowed ” by two 
rough-looking individuals, these proved in the end to 
be two miners whose shyness had kept them back for 
hours from making the simple request that their photo- 
graphs might be taken to send back to their friends at 
home. One night a bear came down and Scared the 
horses away, and it was a long mo rning ’s work to find 
them. Another day there was a thunderstorm, and a 
tree was struck within a hundred yards of where they 
had taken shelter in a cave, but youth and high spirits 
made light of such things, and to them all “ the camp in 
the Tellowstone ” was one of the red-letter times of 
their lives. 

Pat Buchanan left them at Livingstone on his way to 
the district in which he meant to settle, and in 1897 the 
Ramsays visited him at his ranch there.^ On the return 
journey the rest of the camping party were joined by 
Drs. Foster Morley, Plimpton and Rideal, members of 
the junior chemical staff at University College, London. 

^ See page 152. 
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They were afterwards to work with Ramsay when he 
succeeded Professor Williamson at that institution. At 
Wionipeg they stepped ofE to see what remained of old 
Port Garry, the great seat of th.e early days of the 
Hudson’s Bay Company. Twenty years later the British 
Association was to be royally entertained there, but at 
that time it was just in its infancy. The houses were 
mostly one or two-storied buildings, standing back from 
“ side walks ” made of rough planking, and the middle 
of the streets were virgin soil. There had been rainy 
weather and the trafhc had made deep ruts that were 
nearing danger point, and a great plough was going over 
them, followed by a thing like a harrow ploughing up 
the main streets and levelling them down. In a few 
years aU was asphalt and order with electric light and 
street cars, and old Port Garry was a thing of the remote 
past! The next stopping place was Rat Portage, a 
small station near the Lake of the Woods, which they had 
been advised to see. They had no very clear idea how 
to proceed ; but while breakfasting they heard a Scot- 
tish voice insisting on seeing Professor Ramsay. “A 
cousin of my own,” said the voice, and Ramsay went 
out to find it belonged to Dr. John Brown, of Burnley, 
son of eld Dr. John Brown, the well-known naturalist 
of the Cape, of whom he had heard aU his life. Dr. and 
Mrs. Brown had arrived the day before, and had been 
made welcome by the agent of the Hudson’s Bay Com- 
pany, who had arranged for them a trip in the little 
steamer that was used to bring in the skins that the 
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Indians and trappers deposited at different points on 
the lake, and it was to share in this trip that Dr. Brown 
brought an invitation. It was gratefully accepted, and 
though, being purely a pleasure trip, no business was 
done, it was an experience never to be forgotten. The 
boat was steered by a half breed. They said no one 
but a half breed or an Indian could follow the windings 
of the lake. The islands were so thick that it was more 
like a tortuous stream than a lake and there never was 
clear water more than twenty yards ahead. All day 
they sailed among the islands, the haunts of many 
different tribes. No living Indians were seen, but they 
passed many of their burial places, or rather. Isles of 
the Dead, where in birch -bark hammocks strung fix>m 
tree to tree, with their tomahawks and water bottles by 
their side, the braves slept their last sleep among the 
islands that had once been their undisputed home. 

The Browns were on their way to Montreal, and the 
gradually increasing party went on to Niagara, and 
unlike some other travellers none of them found it a 
disappointment. After that came Montreal, science and 
civilisation. The meeting was a surprisingly large one 
and very successful in every way. 

Ramsay and his wife were the guests of Mr. and Mrs. 
John Molson, and kindness and hospitality was showered 
upon them. The most noteworthy events were an 
excursion to shoot the Lachine Rapids and a la crosse 
match between a Canadian and an Indian team, an 
entire novelty to the British visitors. 
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The American Scientific Association had arranged to 
hold its meeting in Philadelphia immediately after the 
British meeting was over, and invited members to go. 
Most of those who had just come out in time for the 
Montreal meeting naturally wanted to see the western 
parts, but many of the earlier arrivals went to Phila- 
delphia. The Ramsays were among this number. They 
were invited to stay with Mr. and Mrs. Lloyd Smith. 
Mr. Lloyd Smith was a man of vast learning and 
acquirements, with a great sense of humour, and the 
Ramsays found the time spent with him and his kind 
wife more interesting than the meetings of the society. 
All good things come to an end and duty was calhng, so 
before the end of the meeting the Ramsays took the 
homeward trail and sailed in the Polynesian, or, as it 
was called, the “ Rolling PoUy.” The voyage was wet 
and stormy and the PoUy did not belie her name, so it 
was a glad sight to see the shores of England once more. 

lOELAOT), AUGUST 1896 

“ Bamsay and I spent many holidays together, particolaily in 
the Ide of Arran between 1891 and 1894, late in spring and 
summer. I forget when we first talked seriously of going to 
Iceland : we made plans for the summer of 1894, hut these had 
to be changed ; it was Arr an again that summer. In August 
1895 at last we started &om Granton for Iceland in the Danidi 
Mail Steamer Thyra of the Copenhagen Line I).F.D.S. Bamsay 
had been working hard and was in want of a rest ; he slept a 
good deal the first day out and was not long in recovering. There 
was plenty of interest and amusement in the voyage. We saw 
the Faroes in every possible li^t, beginning with fog (as usual) 
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which gave Captain Garde of the TJiyra some dif&culty as we 
tried for the entrance to Trangisvaag. Then the sea cloud 
rolled away suddenly ; Ramsay and I went ashore at Trangis- 
vaag and up on to the moor behind (among a crowd of whimbrel 
and oyster catchers) and looked out on a very remarkable view 
to the north — ^bright sea between us and the Northern ialands — 
steep rocks (the great and the little Dimun) rising out of the 
sea with the remains of the fog haTiging on to them like flags 
streaming to leeward. 

One of our traveUing companions was Albert P. Hanson, a 
young American electrician from Berlin, who had lived in Iceland 
and Denmark, and was going back to Iceland to study the tele- 
graph problem. There was no telegraph in Iceland and no 
cable. Ramsay naturally was interested in Hanson’s ideas and 
conversation, which were not limited to telegraphs. The mist 
came on again later, leaving blue sky overhead; and as the 
Thyra went slowly on Hanson and his guitar drew the Faroese 
passengers round him and then we heard a girl singing, very 
gracefully, the old Faroese b^ad of Sigurd the Volsung. And 
so on through the Northern sounds in fog most of the time — 
black peaks sometimes showing overhead through breaks in the 
cloud. We left the Faroes at midnight, under a clear sky-colours 
of sunset in the North. 

Thyra was bound for the east of Iceland, and so north about 
round the coast. We came in early one morning, so that when 
we first saw Iceland we were at anchor in one of the eastern 
fjords. We had come to an important place, where the Icelandic 
spar comes from. Hanson of course knew all about it and 
took us— Ramsay and me and D. W. Wheeler, a young Oxford 
man and one or two others — along the shore a few miles to the 
spar mine which we found working. 

On the way back we made acquaintance with an Icelandic 
family, by going and begging for milk (much needed) at the 
house of SelhLtrar. Only the children were at home ; the eldest 
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sister, SigritSui J<5nsd6ttir, was in charge and did the honours of 
the place most nobly. How much millr was drnnk by the strangers 
I do not know, but there was enough for them. The children 
looked on and said nothing. I remember the youngest, a solemn 
water-baby, whose name was Pjetur Tomas. SigritJur was 
offended at the mention of payment : ^ J eg sel ehki she 

said (‘ I do not sell milk ’). She has our thanks, and we went on 
our way considerably indebted to Iceland. 

I remember a midnight at Vopnafjord a little later, and a 
moon and the sun rising about 1 a.m., 

“Quhilk to behald was pleasance and half wonder.” 
as Bidiop Gavin Douglas says of the midsummer night in 
the North. Eamsay spent some of this time visiting a 
French schooner, where he gave some help to the captain 
about his letters — forget how ; I was ashore at the time 
with Wheeler and Hanson, walking up to the moor above 
the little town. But I remember the white Breton schooner, 
such as we read about later in Pichewrs d^Islande. Hdsavik we 
saw in a mist : there an American lady came on board, Miss 
Elizabeth Taylor, beginning an acquaintance which still for- 
tunately continues. So to Akureyri, the great port in the north 
of Iceland, where Eamsay and I left the diip, meaning to ride 
to Eeykjavfk, and Hanson also, meaning to walk, with an eye 
for a line of telegraph. Mr. Hsi^steea of Oddeyri helped us 
with good advice ; and the best possible guide, Sigurjdn Sumar- 
liSason, found horses for us. We spent some time in Akureyri 
before starting, and paid a visit, unintroduced and readily 
welcomed, to the house of Sira Matthias Jochumsson the poet. 
I was ^ad to find him at home (in another house) in Akureyri 
in August 1914: ; we had met in the meantime in London ; our 
first morning call was not ill-timed, it would appear. 

The road we took from Akureyri was the regular way (called 
sveitavegur) with no unusual hazards in it. We were not out 
for explorations in the wfidemeBs; we travelled in the usual 
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fasluon, and were entertained witli the hospitality of Iceland 
in one house after another. 

Of adventures there were few ; the whole thing was adven- 
turous enough for travellers who had never been there before 
and who had to find out for themselves what an Icelandic bridle 
track was like ; who had never before ridden a pony down the 
side of a basalt slab (it might be lava) ox through manv rivers. 

I remember one evening (at B61sta5arhli5) when Ramsay 
found a lot of mushrooms and with difficulty persuaded our 
hofits to have them cooked for us, I trusted Ramsay in this, 
but the people of the house took no responsibility and would 
not eat. They made me think of the islanders watching St. 
Paul after he had shaken the serpent off : “ howbeit they looked 
when he would have swollen or fallen down suddenly.*^ In 
our case, however, unlike that of Melita, the failure of the experi- 
ment left the original prejudice as strong as ever. 

The country we traveled throng was not very remarkably 
different from our own ; the valleys were like the glens we know, 
except that there was a want of granite and mica schist and 
such-like nobler creatures among the rocks. There were some 
splendid places, like the Skagafirth country, looking down to 
the sea ; Grettir’s island of Drangey showing. It was a great 
thing to find oneself riding over the moor, which is called Holt- 
beacon Heath in the story of Burnt Njal ; this takes you down to 
the head of Northwater Dale and so to the passage of Hvamm 
(or Quam, as it is in the Lanarkshire form of the name), where 
we spent a pleasant evening talking to Bira Gisli Einarsson, and 
were sped on the nex± morning to North Tongue. That day 
offered a problem to the curious traveller, which even Ramsay 
was alow in solving. We could not make out the meaning of 
a number of fires, as they seemed, scattered over a plain that 
opened before us ; little clouds of smoke rising. The truth was, 
we had got so used to our familiar Iceland, a natural country of 
hills, glens, uplands, lowlands, and clear rivers— with only 
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occasionally a strange conical hill, or a distant snowfield, to 
remind ns where we were — that we had forgotten all about the 
Iceland of the guide books. What we saw and did not under- 
stand was the steam of hot springs. We had forgotten all about 
geysers and volcanoes in that comparatively steady and solid 
North country which we had been travelling throu^. We did 
not recognise a hot spring when we saw it. That same day we 
rode through a birchwood — one of the pleasures that never grow 
stale in Iceland. 

Our last stage before Reykjavik was from Grund in SkorriSal 
to ThyrUl. This — not a long stage — ^is one of the most beautiful 
parts of Iceland. It is well depicted by Mr. CoUingwood in his 
Saga Steads— hoth. the Skorradal lake with the very finely 
shaped range of mountains beyond it, and Thyrill, the house 
under the hill, where we slept that night. We also slept there, 
outside the house, that afternoon. We got there rather early, 
and it was bright and warm, and we lay on the grass in the sun 
and feu asleep. When I awoke, Ramsay was sleeping sound. 
I did not disturb him, but set out for a walk alone, up to the 
basalt cliffs above. There is a headland of basalt there, not 
coming down to the sea, but leaving a good deal of room and the 
usual grassy slopes below ; there the house is built. On each side 
of this headland there are cliffs, and cliffs of course at the end of 
it, where we were. There is a golly (among others) cutting into 
the end of the headland, which is named after Helga in the 
Hohmerja Saga — a lady who made her escape with her children 
away from her husband^s onemies, up the rocks. I went to 
look at this and found it easy enough to get to the top ; the 
tableland was a good place to look out from, and I stayed some 
time there, and then came down the same way. Ramsay waa 
not there when I got back to our resting-place ; and Signrjdn 
told me he had gone off for a walk. And so the time passed on, 
and Ramsay did not appear. Siguij6n began to be anxious, 
and it was late — I think near 10 o’clock — when Ramsay came at 
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last. He too had made for the cliffs ; he took a gully of his own, 
and must have been coming up when I was going down, or we 
should have met on the plateau at the top. Then he walked 
inland along the promontory, looking for another way down, 
but found everything too difllcult till he got a long way inland. 
I was glad to meet Sigurj6n again at Akureyri 19 years later, 
and to hear him talk of the day when Mr. Ramsay was lost on 
the hill. Then we came to Reykjavik ; I remember the surprise 
of one of our Eyjafjord horses at first seeing a cart moving on 
wheels. There are automobiles at Eyjafjord now, though it 
will probably be some time yet before they have command of 
the whole way between Akureyri and Reykjavik. 

We spent some days in Reykjavik, where we met again our 
friends from the Thyra, Miss Taylor and D. W. Wheeler. They 
were going home, and Ramsay with them, in the Laura; I 
stayed on to see more, and to take the Thyra agam on her return 
voyage west and north about. Before the Lawa started, we saw 
the sights of the capital of Iceland ; best of all the perpetual 
view (it was then very fine summer weather) of the white dome 
of Snaefell, 70 miles away, rising out of the sea — ^the whole SnaefeU 
peninsula being of course very much hull down at that distance, 
and the lower mountains east of Snaefell showing like mere islands 
above the sea-line. 

I remember pretty clearly a walk to the hot springs of Reyk- 
javik, a little way from the town. The water of the springs is 
useful, and most of the Reykjavik washing is done there. Ramsay 
I ihm'k had been neglecting his argon and helium all this time ; 
but the sight of the springs put him in mind of such things. 
Then began the quest of the bottle among the washerwomen ; 
the bottle was found ; and then Ramsay had to fill it with gas 
from the spring, standing on stepping stones and treated with 
no great respect by the dames who had to cross the water with 
their bundles. I was sorry to be told that the bottle gave no 
results afterwards.*^ W. P. Kbe. 
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Eamsay dated his first letter from the S.S. Thyra off 
Faroe, 3rd August, 1896 : 

ICELAND 

“ The ship’s company consists of Ker, a bright young American 
named Hanson, who is head of a mamifactory of telegraphic 
switches and cables at Berlin. He plays a Spanish guitar and 
smgs ‘quite a number’ of nigger melodies, one ‘the golden 
slippers ’ well worth hearing. There is a Danish student of law, 
a nice young fellow. There are several Icelanders, but all speak 
Danish, and I am getting my ear attuned to that unmelodious 
language. The American has a Danish wife and speaks the 
lingo. He picked her up in Iceland about 10 years ago, when 
he spent a winter there. There is a Brummagem gent of sallow 
complexion, a man named HoweU, author of a Taiir in Iceland. 
He is going off to the mountainous volcanic regions in the east 
to explore further. There is a man of unknown origin and 
foreign accent, of little speech ; evidently a foreigner settled 
in Scotland. A young schoolmaster who has been iU ; and three 
ladies whom I haven’t seen since the day before yesterday. One 
is an Icelander and wears the cap, if cap it can be oaUed. She 
is hke this [sketch supplied here]. She has been a very beautiful 
woman, but is no longer quite young. She has come to meet 
her sister from Winnipeg. The third lady is a Norwegian gover- 
ness, going to take charge of two little Norwegian girls in the 
N. of Iceland. I had some talk with her , but she has disappeared 
for a day as have most of the others. We have had the fiddles 
on the tables since yesterday morning. The captain is a pleasant 
young fellow, but at present is not approachable on account of 
the fog. . , . 

9 p.m. We are now lying off Thorshavn, a much larger place, ^ 
as it appears in the twilight, for it is near 10 and still quite light 
to see by. The Gudstjienst (guess that) is at 11 to-morrow and 

1 Then Tiangisyaag, where they landed. See Prof. Ker’s narrative. 
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Ker and I are going to it. It is in Danidi, though the lingo they 
speak here is Faroese, a sort of hybrid between Danish and 
Icelandic.’^ 

A later letter, bearing no date, begins : 

“ We have had our first day in Iceland. Yesterday we came 
through nust and fog all day with the whistle continually sounding. 
This morning when we woke at 8 o’clock we were on the point of 
andioring at Eskifjord on the S.E. coast of Iceland. The hills 
are craggy and the fjords are not unlike the Norwegian fjords, 
but more barren looking. The v^etation is scattered along the 
streams, which run down towards the sea ; they are green and 
there axe green patches here and there, but for the most part 
the land is grey and barren. There are patches of snow low down 
on the hills, and green spots here and there high up, which 1 
imagine to be green moss. The town consists of a dozen houses 
or so, like, the Norwegian houses of wood, and painted ; but 
there are some turf huts among them — ^new and old Iceland. 
We had our usual cup of tea and toasted cookies, and then we 
landed for a walk of 6 miles to the Iceland spar mines, which we 
saw from the steamer on the way up. The track runs down the 
fjord and is like the road up Glen Rosa, only stonier. We met 
three ponymen on our tramp, and our versatile friend Hanson, 
the American, had quite a long talk with them. Did I tdl you 
he spent about four months in Iceland, ten years ago? He 
could speak Icelandic then and remembers some still— peihaps 
not quite so much as I know of Danish. I find I can follow what 
they say from its likeness to Norwegian, and I am beginning to 
get a few sentences together. These men galloped off on their 
ponies to the village, while we tramped on breakfastless. The 
mine is more a quarry than a mine. It is thickly crystallised, 
, but in large dear crystals. I have, in spite of strict prohibition, 
brought several pieces with me ; but we saw one piece about 
6 in. cube which was absolutely dear, and worth some 800 kroner 
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=£40. It had been found that morning and had been packed, 
but the overseer opened his box to show it us. . . . We had a 
long tramp back and arrived nearly starved at the village, except 
for a glass of millr (mjolk) &om a girl, surrounded by her brothers 
and sisters, 8 in all, at a little farm hut. The natives aren’t 
pretty, but they are good-humoured looking. I took some 
samplea of rock from the neighbourhood of the mine, lest per- 
chance it might contain helium. 

The head man, Karl Gnbelius, was introduced to me and made 
several pretty speeches in Icelandic. To which I did my best 
to answer in Danish. That is the court language here.” 

Calling at several places on the way north, the steamer 
put in to Voporifjord on the north coast, a little town 
more picturesque than the others. While some of the 
party went ashore here to attend a wedding, Eamaay 
had a little advehture of his own. “The captain of 
one of the French fishing boats came on hoard wanting 
if possible to get letters.” Here Eamsay was able to 
help by interpreting for him, and the captain invited 
him to visit his ship. 

“The schooner is, I should think, about 200 tons. The 
cabin is a wee place lined up with six bunks and rather dirty, 
and the crew looks savage enough ; but they were very polite. 
I procured a handfol of cigars from the steward as a tip and 
they were very acceptable. We drank each other’s health in 
a deep red liqueur. He teQs me that he will have made about 
£200 by his adventures this summer from March till now and it 
has not been a very good year. One of the schooners, he says, 
has made 26,000 fr. They carry provisions and salt in thw 
barrels, and when they are empty they fill them with salt, which 
is carried in the hold, and salt their fii^, which is then packed 
in the hold. They had a bad storm and had the roof of their 
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cabin carried away and a life lost. The captain who is a * char- 
pentier,’ repaired it as well as possible, but the roof is not rain- 
tight. ... We saw an interesting sight to-day after dinner ; 
two hawks chasing gulls. The hawks are red-breasted or brown- 
red and have white tips to their wings. The gulls ducked with 
a cry and escaped, and the hawks didn’t follow up the chase. We 
watched them wheeling about for nearly an hour. 

I haven’t seen the Doctor’s wife ^ yet ; she keeps her cabm. 
But he is up and about and we drank his health — Skfil I— at 
dinner in a bottle of claret aU round. We had a big erection 
of a cake Inade up of rings, one on the top of another and a cupid 
of the female sex on the top of all. This we all ate with great relish, 
and crackers were pulled by the sma l l remainder of the ship’s 
company. There are left, K. and I, the German from Manchester, 
the retired apothecEuy, Mr. Wilkin the schoolmaster, and the 
candidate for priesthood. There have joined us two Icelanders, 
one of the hairy red sort and one of the genteel commercial 
travdler sort. [Sketches of these persona follow.] We are 
nearer the coast. It is flat and green down to the water’s edge — 
quite low cliffs. We appear to be coming into a new belt of 
mist, but tbe sun still shines. I have road Jane Eyr^, and Windsor 
Castle by Harrison Ainsworth. It is on the modd of The Count, 
but somewhat more elaborate. That’s about all. Supper calls. 

Friday. Last night we started from Husavik, and now, 
9 a.m., we are at Ofjord, which is the same as Akureyri. We 
start on our overland pilgrimage &om here, and we have been 
promised horses and guides to Reykjavik, a distance of about 8 
days. . . . The bride has appeared. She is a bright fair-haired 
girl with a gold tassel to her cap and a lilac silk apron that 
shows signs of careful folding. That’s very like her [sketch]. 
The dress is rich enough, but not in modem fashion. 

This appears to be quite a fashionable place, judging from the 
number of the people.” 

^ This was the newly-married bride from tbe last stopping-place. 
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INDIA, 1900-1901 

Early in 1900 Ramsay was asked by the Indian 
Government to go out to India and advise on an 
educational question of importance. Among the many 
Parsee philanthropists whose names stand high in the 
annals of India Jamsetjee N. Tata holds almost the 
foremost place. He was a man of the widest sympathies 
and learning, and at the same time of great financial 
abiliiy and enterprise. Bis far-reaching intelligence 
spent itsetf not only in promoting great engineering 
and manufacturing projects, but also in striving to 
improve the education of his Indian feUow-subjects. 

In a quiet, unobtrusive manner he had, for many years, 
helped promising students of the Indian universities and 
colleges to go to Europe and do post-graduate work 
in the universities there. This had not always the 
success for which he hoped, and he felt that an institution 
in India for post-graduate research of a scientific 
character, and which would lead to the opening up of 
careers for its students, would be a benefit to the people 
at large. To provide such an institution he offered 
to the Indian Government building land and properties 
estimated to yield an annual income of £8333, after 
providing for administrative e:^enses, rates and taxes 
and an adequate sinking fund. Further the family of 
Mr. Tata guaranteed that for ten years the property 
would yield this income. The capital value of these 
gifts was about £200,000. It was to advise on the best 
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way to utilise this munificent gift that Ramsay was 
asked to go out for the sis months of the nest “ cold 
weather.” 

The visit to India to study the problem, and the inter- 
esting nature of the proposed scheme, strongly attracted 
Ramsay, but he felt he could not leave his work for so 
long, and declined the invitation. The offer was, how- 
ever, again made for as long a time as he could spare ; 
and ultimately, and with the consent of the Univeisily 
College authorities, it was arranged that after starting 
the session he shoiJd devote a little over three months 


to the espedition. 

At first he hoped that he would have been accompanied 
by Professor Mtzgerald, as there was an idea that a second 
expert would be wanted ; but that was given up. Ram- 
say was greatly disappointed at the time, but very 
thankful afterwards, as it was while they were still 


away that Pitzgerald was seized with the illness that 
proved fatal in the early spring. During 1900 Mr. Tata 
was in London and had many conversations with Ram- 
say, and in November Ramsay and his wife started to 
join the P. and 0 steamer at Marseilles. By leaving 
London a day earlier than the special train they had a 
day in Paris, and travelling by the ordinary night train 
they arrived in Marseilles in the early morning. The 
town was in a state of great excitement. President 
Eituger, having succeeded in leaving South Africa, 
being expected. The Ramsays saw his arrival. In a 
letter to Dr. Travers the incident is thus described : 
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“ We drove to the landing-stage, where Kruger was to dis- 
embark at 10.30, drew up about ten feet from the line the pro- 
cession was to take and waited. No crowd. People merely 
stopped to look. The old mfGian had had his face washed and a 
dean collar on ; he has grown a moustache and wore dark ^ec- 
tacles. I snap-shotted him. There was an attempt at an anti- 
English song, but the two seedy singers were chivied out of the 
way by gendarmes and fled. The whole crowd could have been 
packed into the collie quadrangle. In the afternoon, however, 
there was a row, we heard, for about 300 roughs (paid, it was 
said, by the proprietor of one of the local papers) made a raid on 
one of the hotds, where some of our fdlow-passengers were. 

Some of these charged them and found their way down to the 
boat ; but those with ladies were shut up by the landlord and did 
not reach the Rome till about 11 p.m.” 

The voyage was unlike any of these previously taken, 
which had been mostly northwards, and everything -t^^s 
new and strange. 

Eamsay said that this journey seemed to give him 
ten extra years of life : certainly it gave richness and 
colour to it. He was a good sailor and enjoyed every 
moment of the time. Port Said, the Canal and the 
strange sights and sounds of the desert delighted him. 
He never tired of watching the native life. The coaling 
of the vessel, with the black forms toiling up the gang- 
ways in the flaring light of torches, and later the strange 
processions of Arabs, with their grave and solemn camels 
pacing along the Canal banks, were pictures that he 
never forgot. Needless to say, he was not idle on 
either of the voyages. On the voyage out he worked 
at Urdu, which he had been told would be the most 
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useful language to get up. On the return he wrote 
out his report. He was sorry not to learn something 
of other languages, but he learnt two or three alphabets 
so as to be able to read or at least make the sounds of 
words he saw painted up, e.g. names of stations or roads. 

By leaving London the day he did Ramsay missed 
the incoming mail with final renseignemmfs, and he had 
no very clear ideas of how to proceed. Among his 
fellow-paaaengers were the Bishop of Bombay and 
Mrs. Mac Arthur, and they invited the Ramsays to stay 
with them if no other arrangements had been made. 
On arriving at Bombay, however, they found them- 
selves taken in charge by Mr. Padshah, Mr. Tata’s 
private secretary and right hand in aU his enterprises, 
and he took them to Malabar Hill, where they were the 
guests of Mr. Justice and Mrs. (afterwards Sir Edward 
and Lady) Candy. While there they had their first 
experience of Anglo-Indian society. In India hos- 
pitality is a fine art. Though Ramsay’s end and aim 
was work, all his time was planned out for him to see as 
much of the country and its mhabitants as possible, 
without feeling that he was neglectiug the object for 
which he was sent. If, for example, a long interview 
with someone was necessary, an excursion would he 
arranged, and he and the other man would be sent 
together driving, or boating as the case might be, and so 
business and pleasure were combined. An excursion to 
the Caves of Elephanta was the occasion of a long 
conversation with Mr. Tata on the possible sites for 
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tte Institute. .After some days with the Candys the 
Eamsays went to stay with Mr. and Mrs. (now Sir 
Dorab and Lady) Tata. He was the eldest son of 
Mr. Tata, and he and his wife had broken away from 
the national custom of living in the family abode and 
had taken a house on Malabar Hill, riirming it much 
in the English fashion. Mr. Dorab Tata had spent 
some years in England, first with a private tutor and 
then at Cambridge, and Mrs. Tata had been brought 
up at Bangalore, where her father was minister of 
education, and she had shared governesses with English 
girls there. After a dinner party at their house one of 
the government ofi5.cials stayed very late and enquired 
most particularly into Eamsay’s plans. What day he 
would be at Poonah ? What day at Bangalore ? How 
many days at Madras ? If he had arranged to stay 
with anyone ? At the time Eamsay felt it bordered 
on the inquisitive, but it was merely a part of the fine 
art already alluded to. A government “ chit ” was 
sent round to every place to be visited, and a request 
made that everything should be done to further Eam- 
say’s work, and that at the same time every hospitality 
should be shown to him and his wife. As a result 
invitations to stay were found all along the route, and 
B-n g liab and Indians alike did everything to make the 
journey interesting and pleasant. In Bombay the most 
wonderful sight they saw was a Mohammedan wedding, 
or rather that part of it where the vows are taken. The 
bride was the daughter of a judge, and a few English 
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people were invited to tins part of tli§ ceremony. It 
took place in tke evening. The avenue was brilliantly 
lit up with coloured lamps, and the house — a long two- 
storied front, with marble steps the whole way along— 
was a blaze of coloiired lights. It looked like a palace 
of jewels. Little boys and girls in gold garments, or 
so they looked, met the guests on the steps and separated 
them, the ladies going first to one end of the house to 
pay their respects to the hostess and the bride, and the 
men to the great haU where the ceremony took place. 
Ramsay delighted to recall the look of the room, with 
its mixture of brilliant colouring and the picturesque 
figures that might have stepped from the pages of the 
Arabian Nights. 

. The vows were taken by the bridegroom and his father- 
in-law representing the bride. They sat together on 
a couch, and held up their right hands, touching each 
other but covered by a sacred handkerchief. After this 
came the Bigning of the register, in which Ramsay was 
a witness. Then the English lady guests and a few of 
the nearest relations proceeded to the large room in the 
part of the house occupied by the women, with the bride- 
groom, who with the bride sat on a sofa and formally 
accepted the presents from their respective relations- 
in-law.” These were mostly precious stones and heavy 
gold embroideries and were brought in on trays by 
servants even more gorgeously attired than the guests. 
After seeing a few trayfuls presented and bowed over by 
the newly-married pair, the firiends who had brought the 
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Ramsays took, their leave. There was a magnificent 
snpper arranged, but as fingers would take the place 
of forks it was judged advisable to depart in good 
time. 

The Ramsays were also guests at a Parses wedding, 
which was interesting though it lacked the brilliance 
of colour of the Mohammedan. The ceremonial dress 
of the male Parsees is white : a short kilt-Uke skirt 
reaching to about the knee, and a black hat of a peculiar 
shape, not unlike a highly polished horse’s hoof. This 
wedding was in the afternoon. A Parses marriage 
ought to take place, one half in the house of the bride 
and the other in that of the bridegroom. As this is 
often not convenient, a building, or rather a pair of 
buildings, has been erected in Bombay with a court- 
yard between them for use at these ceremonies. The 
first part took place in the building that represented 
the bride’s home. The officiating priest sat at a small 
table and the young couple sat facing him. On the table 
was a large book, from which he read steadily in a tongue 
which almost no one understood. Certainly the couple 
did not, for they kept up a low-toned conversation 
with each other all the time. The reader punctuated 
his reading by flin ging httle handfuls of rice in their 
faces, but without interrupting either reading or conver- 
sation. After the reading was over, the whole com- 
pany formed in procession and solemnly walked across 
the courtyard to the strains of a military band which 
played “ the man who broke the bank at Monte Carlo.” 
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Eamsay was by this time due elsewhere and could not 
wait for the last part of the ceremony. It may be 
interesting to add that in Calcutta they were again 
wedding guests, this time at a Brahma-Somaj marriage, 
where the service, though in a language they could not 
foUow, appeared not unlike the Anglican form. 

The time in Bombay had been very fuUy occupied, 
and here a letter of Eamsay to Dr. Travers, dated 
11th December, may be quoted : 

“ We are in India 1 The exclamation mark is to express the 
absolute petrifaction and astonishment we both have at every 
thing we see and smell. It is simply overwhelming. People of 
all colours, from nigger black to pure white ; dressed in all 
sorts of clothes, from none at all save smiles and a nose ring to 
the most daborate turbans, white overalls, and jewels of rare 
lustre, through all shades of white, yellow, orange, greens, blues, 
lilacs and purples. No browns or sad colours. It is a spectacle 
that would make a colour-blind man curse his misfortune. The 
oddest groups : a woman with a naked child straddling her 
sideways, a scuddy (if you don’t know what that is, ask Donnan) 
of the male persuasion holding her hand, talking to an old gentle- 
man of the Mr. Swan type, with spectacles and a white turban 
with a scarlet thread twisted in it, and bare legs, sitting on his 
hams writing a letter for the lady. Two chaps with ‘ nozzings ’ 
on except a waist cloth and even exceptionally naked heads, 
caused by an early and persistent use of the razor ; — that’s the 
kind of group that meets you everywhere. Old, old women, 
wrinkled and white-haired, with the remains of good looks about 
them, with the usual scanty garments, a saree, or gauzy shawl, 
and a short petticoat. Fat, prosperous-looking oily Hindoos, 
with white turbans and white blouses and trousers ; Parsees 
with black bishop’s mitres and European dress ; in fact, one 
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might go on for a week describing and not exhaust one-tenth of 
the oddities tha^ one sees every moment. The crowds are 
prodigious, they swarm and struggle for space to stand or sit 
on. I am getting fluent in ‘‘ghar ko jaloo,’ etc. The most 
fainiliar part of Hindostani is the imperative mood, and indeed 
many Anglo-Indians never get beyond it. We have also a 
Goanese sprite, who goes and comes at our bidding. He is sup- 
posed to know English, and readily understands what one wants, 
but his replies are often enigmas. However, with ‘nods and 
becks and wreathed smiles * we get along pretty wdl. You will 
wonder where education comes in here. Well, I have had long 
talks with Mr. Justice Candy, the Vice-Chancellor of the Bombay 
University, and with Mr. Giles, the Director of Public Instruction. 
I have seen a reasonably good technical laboratory run by 
as a private spec. He evidently has a lot of go about 
him. I have seen the Wilson College, where a sorb of junior 
arts and science course is given. They, too, are dependent on 
the Bombay University, an examining body, with affiliated 
colleges after the fashion of London University in 1869, when 
they were founded. I had to give a short account of what I 
intended to do. That is to go to Poonah on Sunday afternoon, 
spend Monday there; start on Monday night for Bangalore 
and arrive in 36 hours ; thence to Madras, where we spend some 
days ; thence to Calcutta, by sea (Xmas on the ocean) and stay 
over the new year at Calcutta. Then up the Ganges valley to 
Benares, etc., as far as Lahore I think, and then back to Bombay 
by AQahabad. Padshah, the secretary, will not come with us. 
I want to see things with my own eyes, and not through his 
spectacles ; he is theosophist, vegetarian, altruistic, and an 
admirable Crichton after the Indian modd. We are going to see 
the Towers of Silence on Thursday. On Saturday we are to see 
the Caves of Elephanta and also Jain temples. But the streets 
are the real attraction. We spent a couple of hours this morning 
wandering through the markets.” 
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! This programme was pretty well carried out, but it 

I might be permitted to say here a word or two of the 

j Goanese travelling servant who piloted the travellers 

' on their long and rapid journey. He was selected by 

j[ Mr. Tata, and having mostly travelled as part of a 

; j large suite, he was a little pained to find himself ainglA 

j handed. However, after a few days to readjust his 

|t * ideas, he became the most devoted retainer, regarding 

Ramsay as a personage who must never be troubled 
with any details as to trains and conveyances till the 
moment caine to use them. His “ chits ” (testimonials) 
spoke of him as a perfect servant, shikari, sick nurse 
and, if necessary, medical adviser, and he did not 
belie them. 

Towards the end of the time when the constant 
travelling had begun to tell and Mrs. Ramsay had some 
days’ illness, he treated her with great skill and severity. 
All food sent to her room by an attentive hostess was 
most gratefully accepted and as promptly burnt, and 
only slops of his own providing were given to the iuvahd. 
The hostess found it out and was much amused, but 
the results were most satisfactory. When she was 
restored to ordinary life his vigilance did not relax. 
In Bombay the servant goes out with his people, and 
at a dinner party there a fellow guest said to Mrs. 
Ramsay : “ Does your man ever allow you to eat any- 
thing 1 for I notice that whenever you help yourself 
to anything he takes away your plate before you can 
touch it.” He was most scrupulously honest towards 
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his employers, ^but not so much so as regarded their 
interests. If they admired anything in their room, it 
appeared in the nezt house they stayed at, and on one 
occasion an entire set of toilet bottles that had been 
on the dressing-table of the room in a friend’s house, 
where they had dressed and dined, appeared on their 
table next morning. As he had a walk of over six miles 
to restore them, he learned to curb his enthusiasm to 
a certain extent, but books that he thought “ his lady ” 
was reading he purloined till the last. 

The travelling was almost incessant, and not parti- 
cularly pleasant just at that point. To save time, they 
went mostly by night, and as they were coming from a 
plague-infected area, at the boundary of every state 
they entered ojBGlcial doctors came on the trains and 
felt pulses and generally disturbed the travelling public. 
Poonah and Bangalore were both possible sites, and. 
had to be seen. The latter was finally selected. Then 
came Madras, where there were more colleges and 
institutions to be visited, and people to be interviewed. 
There they stayed with Mr. and Mrs. (now Sir John 
and Lady) Atkinson, connections by marriage of Ram- 
say’s, and they did all they could, not only to help bim 
in his work but to make the time in Madras a very 
happy one. A few days before their arrival the new 
railway to Calcutta had been opened, and as going by 
it would save a day or two the idea of the sea voyage / 
was given up, and on Christmas Eve they started on then/ 
journey northwards. It was a very odd Christmas D^4l 
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The railway was so very new (it had not been opened 
a week) that things were always going wrong, and long 
stops were frequent, often in lonely places. This was 
interesting, for they saw something of tbe wild life of the 
jungle, though the hoped-for tigers never appeared. 
The train being hours behind time, the Christmas dinner 
would have been altogether missing but for the fore- 
sight of the faithful Fonseca, who, distrusting new 
railways and their commissariat arrangements, had 
provided stores which he cooked in ways known only 
to himself. A lean Uttle chicken served as turkey and 
was followed by a plum pudding, begged from Mrs. 
Atkinson ; so aU was well. 

In Calcutta the Ramsays stayed with their cousins 
and intimate friends Mr. and Mrs. Nowell Watkins. 
After such constant travelling, to settle down for 
ten days or so in such sympathetic surroundings 
was a great rest. They came in for the height of the 
Calcutta winter season. Everything centres round 
Government House and they lunched and dined there 
and attended a Drawing-room, one of the most brilliant 
sights they saw. Lord Curzon was Viceroy at that 
time, and he and his lovely wife did everything to give 
splendour and dignity to the great position. 

The days were filled with work, meetings with heads 
of departments, where the Tata scheme, in aU its bearings, 
\was discussed. There were colleges and schools to visit, 
^0 the time passed very quickly away. There was one 
toVely morning on a yacht on the Hooghly, and Ranosay 
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eveoa went to .the Baligunj races, where as usual his 
chief interest was in the native crowd. They would have 
liked to attend the state baU, but the stay m Calcutta 
had been longer than they had intended and they left 
that night for Patna. Eamsay found two of his old 
students on the stafE of the college, and they brought 
their wives and babies to exhibit them to him and Mrs. 
Ramsay. The call was somewhat difficult, as the ladies 
only spoke Urdu, and it bade fair to be a lengthy one, 
as the Ramsays had not yet learned to use the formula 
“ It is now permitted to depart.” The visitors would 
not have felt justi&ed in going without it, but fortunately 
a baby cried, and a remark that probably he wanted to 
be taken home seemed to give the required suggestion, 
and the call ended satisfactorily to all concerned. 

Allahabad was the next stop, and there they were 
the guests of Mr. Fred Balfour, a very dear young Mend, 
now alas dead ! Their visit fell at a very interesting 
time. In January a great “ mela ” (religious festival) 
is held there where the Jumna joins the Uanges, and 
tens of thousands of devout Hindus gather and 
settle for Some weeks on the wedge of low-lying land 
between the two rivers. The Civil Service has to see 
to arrangements for sanitation and for keeping order 
in the vast multitude, and the Ramsays spent some time 
in the temporary Government office watching the strange 
spectacle. 

There were fakirs lying on boards covered with nails, 
point uppermost, others with their arms held up till 
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tLey had withered, venders of images, preaching fakirs, 
and round them all the great surgiog, tightly massed 
crowd with a constant hum of voices night and day — 
and all this under the control of a handful of young men 
mostly in their early twenties. The responsihihty for 
the health and orderliness of these multitudes was in 
their hands, and how ably and tactfully these boys face 
similar problems only those who have been in Tndia- 
can know. At Benares the great educational centre 
was the new college founded by Mrs. Besant for the 
sons of the wealthier and stricter Hindus. Eamsay had 
a special interest in visiting it, as an old assistant of his. 
Dr. Arthur Eichardson, who had a few years previously 
embraced theosophy and was in sympathy with Mrs. 
Besant’s views, was Principal and Professor of Chemistry 
in the college. Eamsay gave a short lecture the day he 
spent there and, of course, saw the laboratories. 

Cawnpore and Lucknow were next visited, but as neither 
were thought of as sites for the new Institute, and there 
was not a great deal in either with a bearing on the work 
in hand, the visits were very hurried. There was time, 
however, to see the memorial over the well, and the 
ghaut of tragic interest at Cawnpore and at Lucknow, 
that monument to British courage and endurance, the 
ruined Eesidency, with its flagpost on which the flag ie 
always flying, and the graveyard where so many of the 
^ best and bravest of its defenders He. Wherever Eamsaj 
\ had been he had been told “ the man whom you musl 
^e is Hankm of Agra,” and it was with much interesl 
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they found they were to be his guests during their 
stay there. His real home wm in the club, but when he 
had visitors he moved into the Ram Bagh, one of the 
old Moghul palaces, now used as an official bungalow 
for entertaining. It stands on the high bank over- 
looking the Jumna and has been little changed in the 
passing^ of the centuries. It is built wholly of white 
stone inside and out, and the ceilings of the rooms are 
dome-shaped, but the interiors of the domes are broken 
up into outstanding geometrical figures, so that it was, 
as Ramsay used to describe it, like living inside a large 
pudding mould. At Agra there was much to see bearing 
on Ramsay’s mission, but there was also much to talk 
over, which could be done while visiting the points of 
interest in and near the town, such as the Fort, with 
the lovely Jasmine Tower, and the world-famed Taj 
Mahal. Of all he saw in India nothing struck Ramsay 
so much as the deserted town of Fatipur Sicri, which was 
built, lived in and abandoned all in the space of about 
forty years, in the reign of Akbar. It is built of red 
sandstone, on a hilltop about tweniy miles from Agra, 
and untouched by time it stands just as it did in the 
days of the Great Mogul. After Agra came a visit to 
Roorkee to see the engineering college there. The head 
of it was Colonel Ghbbom, R.E., and he and Mrs. Clib- 
bom did everything to make the visit happy, but a 
great shadow lay over the world at that time, for it was 
the night before they left that the news came that 
<3ueen Victoria, “ The Great White Queen,” was no more. 
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From tkat time there was a cloud over everything. It was 
a time of real heartfelt sorrow. The bright turbans dis- 
appeared and pathetic httle bits of black were tacked 
on somehow to the garments of even the poorest. 

Lahore was the next place on the programme, but 
as the lieutenant-GrOvernor was in. camp and as Ram- 
say specially wanted to consult him on the subject 
of Bangalore, where h6, Sir Mackworth Young, had at 
one time been resident, Lahore was given up and a visit 
to the camp on the other side of the Sutlej was arranged. 
Two days were first spent at Delhi, where they had time 
to see the Ridge and the various spots so well known in 
the history of the great siege, which they did in the com- 
pany of one of the people Ramsay had specially to 
consult, so no time was lost. The journey to the camp 
was rather a novel eaperience. The first part was by 
train and thence across country to the Sutlej. The 
ruler of the native state had been asked to ainvey the 
travellers from the railway to the other side of the river 
and to do this had made m four days a road about eleven 
miles long and laid it with rushes to keep down the dust. 
Along this the Ramsays were driven in a state carriage 
drawn by four mules, objects of much interest to the 
inhabitants of the villages along the route, who had 
watched the road, being made and were curious as to its 
object. From the carriage the travellers were put in 
peJids, in which they were carried on board the boat 
in which they were taken across the river, and on the 
ether side they were received by some of the staff and 

i " 
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escorted to camp. An o£Q.cial camp is a wonderful 
organisation. It consists of a double supply of tents, 
camels, wagons, etc., so that when one camp station is 
left there is another fully equipped to arrive at ; and the 
one just left is rapidly dismantled and conveyed to the 
stopping place next again on the route. 

The camp is a village in itself, containing government 
ofB.ce tents (even a post office), accommodation for the 
stafE, the residence of the Lieutenant-Governor, with 
great state reception rooms and quarters for guests. 
These visitors’ tents contain sitting-rooms as well as 
dressing-rooms and bed-rooms, and are fully furnished, 
though naturally the furniture is of the light kind. 
The whole thing is on a scale difficult to imagine. Some- 
thing hke seven hundred camels were employed to 
remove the camps feom place to place. Two nights 
were spent in camp, and Ramsay had a morning’s duck- 
shooting, to the scene of which he went on a camel. 
There were also strange little desert villages to be 
visited, so that a few days’ stay would have been a 
most welcome rest and a great pleasure. Time, however, 
would not stand still, and with much regret they took 
leave 'of their kind hosts, were driven once again along 
the new road, and took the train back to Delhi, whence 
they started on there return journey. By this time 
Hamsay had made up his mind to advise that Bangalore 
should be the site for the Institute, and he felt that he 
should get back to Bombay as quickly as possible to 
go into details connected with the future organisation 
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and possibly to revisit Bangalore. The one stop they 
made •was at Baroda, where they stayed at the Gaekwar’s 
guest house, and next day Ramsay had a long interview 
with him and his minister of education, but he had nol 
time to see the treasures, even of the to'wn palace, oi 
anything of the city itself, fortunately a second 'visil 
to Bangalore was not required, so the remaining weel 
was spent in consultations with Mr. Tata and his advisers 
and ■with the University authorities, which fumishec 
Ramsay with ample material for his report. Lookin| 
back on the time they spent in India, Ramsay used t 
say it was like reading the index of a book, ■with no tuu' 
to read the book itself, and he wondered if he migh 
ever see it again without the constant need to “ mov 
on.” It was not to be, but the glowing memories an 
the friendships formed and consolidated there colour© 
aU his after-life. 

On the voyage home Ramsay -wrote his report and als 
a long letter -to his friend Mtzgerald, who had so near! 
been his companion on the journey. In this he pi 
more briefly what he thought should be done. T1 
let-ter was returned unopened, having reached Dubli 
after Fitzgerald had passed away. Portions of th 
letter may be quoted here : 

INDIA 

“P. & 0. Steam Navigation Co., 
S.S. Caledonia, 19. n. 01. 

Let me give you a brief sketch of what we saw and wh 
I have recommended. First we spent a week at Bombay *, th 
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went to Poona, Bangalore, Madras, Calcutta, Patna, Benares, 
AllflJhabad, Cawnp*ore,*Eoorkee, Lucknow, Agra, Delhi; visited 
Sir M. Young at his camp near the Indus, at Sidpur, back to 
Delhi, then to Baroda, and finally back to Bombay. The site 
I have fixed on is Bangalore. The climate is excellent, neither 
too cold nor too warm. It is 4600 feet up, and there is a sort 
of fresh feeling like that on the top of a hill. There is a geological 
station there, an agriciiltaral station, a college, such as exist in 
India. More about them hereafter. They offer a splendid site, 
300 acres in extent, in the best part of the town, which is very 
open. They have £1200 a year to play with, a sum which has 
fallen to the Mysore State as the result of a disputed legacy, and 
which they wish to spend for the good of the state. The revenues 
of Mysore show a huge surplus which can’t be annexed by the 
Maharaja, for he has a private allow^ce of £160,000 ; also the 
Cauvery Falls, 40 miles from Bangalore, are being connected 
with the Kolar goldfields, 46 miles in the other direction, and the 
leads pass within 7 miles of Bangalore. They arc going to begin 
with 4000 H.P., but measurements show that for 8 months of the 
year 100,000 could be got. Lastly, there are endless deposits 
of iron ore, manganese, magnesia, etc., near, all of which might 
be exploited. So I have recommended Bangalore. . . . The 
Committee have asked me to nominate the first members of staff 
and I have suggested names. 

They will have to get out a lot of young fellows of a technical 
kind from home, as many as they can afford. . . . 

The students will be selected by the heads of Colleges, at the 
rate of about 16 a year. They must be men who show intelli- 
gence and grit. More will be sent than can be permanently 
kept ; they will all get three months* trial. These fellows will 
almost all require 1 to 1 J years chemical and physical work before 
they are much good. There is hardly any laboratory work done 
in India. ... 

Next these members of staff must each take up some question 
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of the development of some indostiy, and the utilisation of some 
natuial product ; each trill associate tritb him some students as 
astistants, and they ^iU develop the processes as far as laboratory 
work can do it. There is the £1200 a year to draw on for large- 
scale experiments. I suggest that small works ^ould be put up, 
so as to get beyond the laboratory stage. And, lastly, the 
Mysore government out of its surplus should provide half the 
capital, on terms. . . . 

Th^e are really no industries in India ; any amount of raw 
material, easily got and cheaply worked ; and there is no opening 
for any young men scientifically trained, unless openings ate 
made. The cofieges are wretched places as a rule, though here 
and there exceptions must be made, and the whole system is 
rigidly examinational like the L.U. They are reaping the fruits 
of it in a number of cramming shops, miscalled colleges. . . . 

I can’t in a letter teU you all about out tour. It was the 
most interesting experience from first to last that I have ever 
had, and we met all the most interesting people from the Viceroy 
to the coolie. I can speak enough Hindostan to get on . . . and 
really to understand the drift of the answers made. 

Now adieu, and affectionate regards from both of us to both 
of you. — Ever yours, W. Kamsat.” 


FINLAND, 1907. 

When. Ramsay arrived in a foreign country the first 
thing he did was to buy some books in its language in 
order, as he would have expressed it, to rub it up. When 
in Sweden to receive the ITobel Priz^, the book that 
interested him most was one called From Golden Lochs 
to Sdmr Hair, by a certain Andreas Ramsay of Finland. 
It was partly an autobiography and partly a family 
history, and dealt with the stories of many of the Swedish 
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families whicli had migiated to Finland in the sisd^eenth 
century. The name of the author interested him at 
once and also the fact that so many of the Swedish 
settlers in Finland bore other Scottish names. After 
reading it Ramsay wrote to the author saying how 
much he had enjoyed the book and asking him if he 
were any relation of a certain Professor Wilhelm Ramsay, 
who often had papers on chemical and geological sub- 
jects in German scientihc publications, and whose proofs 
had sometimes been sent to Ramsay by mistake. Andreas 
Ramsay replied at once saying, that Wilhelm was his 
nephew, and asking many q[uestionB on his part as to 
the Ramsay families in Scotland. From that time a 
lively correspondence ensued. Ramsay had always 
hoped to visit Finland, but it was not tiU 1907 that a 
favourable opportunity occurred. That year, as he 
could not get the house he wanted for the summer 
holiday till September, and in the beginning of August 
^was tired out with a busy session, he thought that a 
voyage to Finland and a week there would provide a 
good change and a rest from correspondence. It was 
quickly arranged, and he wrote to Mr. Ramsay saying 
that he expected to be in Helsingfors in the middle of 
August and hoped to call on the old man while there. 
Ramsay and his wife started on the 10th going first to 
Gothenburg and across Sweden by the Gothenburg 
canal. That part of the journey interested Ramsay 
very much. The enormous height to which the canal 
had to be carried represented an engineering feat which 
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he folly appreciated, while the plea^ntness of tl 
canal voyage, part of the time spent in wallHng fcoi 
lock to lock, was exactly the kind of rest he neede< 
On reaching Stockholm he was surprised to receive s 
once a visitor on whose card was the name “ Ramsay 
This proved to be a member of the Swedish branch > 
the family commissioned by Andreas Ramsay to pi 
himself in touch with the shipping lines and keep hi 
ioformed of the London Ramsay’s plans. A first-cla 
criminal could not have been more adequately dea 
with. Mj. Ramsay evidently forwarded aU the info 
mation he got by telegram or telephone, for on arrivii 
at Abo, the first port of call in Finland, whence th( 
were to travel by train to Helsingfors, there was standii 
on the landing-stage a fine-looking old man who w 
eagerly scanning the faces of the arriving travellers i 
they descended the gangway. "When Ramsay passi 
down, he evidently recognised bim at once, and withoi 
a moment’s hesitation the old man threw his arms roui 
him, and murmuring “ Mon cher cousin,” welcomed hi 
to Finnish soil. 

From that time forward the plan of seeing somethi 
of Finland resolved itself into seeing very little exce 
Helsingfors and its immediate surroundings, but a gre 
deal of the Finlanders, especially of the Ramsay fanul 
and learning something of the history and genei 
conditions of that sorely tried little country. Like me 
of his countrymen Ramsay had always referred 
natives of Finland as Finns or Finnish, and the fii 
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thing he had to grasp was that there are Finlanders 
and Finns, and that the two races are absolutely 
distinct. The native race of Finns have a language 
and a type, slightly Mongolian, of their own. The 
Finlanders are of Swedish descent, and are largely 
mixed with Scottish families who migrated to Sweden 
in the time of Gustavus Adolphus. Intermarriage 
between Finns and Finlanders is very rare. Doubt- 
less when Sweden lost Finland in the early days of last 
century, many patriotic Swedes returned to Sweden. 
The Scots, however, cared more for their homes than 
for the question whether Sweden or Eussia were to be 
their sovereign state. They therefore remained and 
carried on the traditions of earlier times. 

The morning of their arrival the Eamsay trio went 
sight-seeing in Abo and stayed the night there, start- 
ing early next morning for Helsingfors, where they 
were allowed to go to the hotel. Their rooms had been 
already engaged, but except to sleep and have early 
breakfast, they were hardly ever in it. Mr. Auguste 
Eamsay, a nephew of their original friend, prepared 
a programme for the disposal of their time, and 
nothing could have been more interesting. Helsingfors 
lies in a deep bay with the island of Sweaborg in the 
middle of it. Beyond it on the east and west are 
scores of small wooded islands on which most of the 
Helsingfors families have country houses, to which 
they remove for the summer. Being August the 
various Eamsays were in their summer quarters, and 
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the days were mostly filled up with visits to one or other 
of these islands and making acquaintance of the various 
branches of the family. Sweaborg, an island fortress, 
is or was the headquarters of the Russian army in 
Finland, and more closely guarded from civilian intrusion 
than our arsenals and naval dockyards. Any boat 
going within about a quarter of a mile of the shores 
was warned ofE by a gun, and had it persisted would 
have been fired upon. The summer before there had 
been a mutiny among the troops, and the numbers 
being nearly equal warships had to be called in before 
it was quelled. So near is it to Helsingfors that the 
groans of the wounded and dying could he distinctly 
heard, and the cannon balls that overshot their mark 
lodged among the homes in the islands. “ C’etait bien 
d6sagr6able, il m’a fallu me remuer chez mon fils,” as 
one old lady put the fact that her house had been 
struck and her garden devastated by these shots, in 
much the tone she would have used in speaking of a 
specially heavy shower of rain. It was rather a poly- 
glot existence. Ramsay knew enough Swedish for aU 
traveUing necessities, but among their friends French, 
German or English was spoken. The older people 
aU spoke French, but some of the middle-aged were 
more ffl.Tni1ifl,r with German. The younger generation 
were all learning English in preference to German, and 
were delighted to have an occasion to speak it. A 
year or so before their government had made Finnish a 
compulsory language in schools, and as the list already 
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included Swedish, French and either German or English, 
the youth of Fi^aild had their work cut out for them so 
far as modem languages were concerned. The first day 
at Helsingfors was spent with Baron and Baroness 
Ramsay at their home, Monksnaes, about five miles 
from the town. The baroness was English by birth, 
though her Ufe had been spent entirely in Russia and 
Finland, and she greatly enjoyed talks in her native 
tongue, though when her husband was present French 
was always used. This visit was repeated several times, 
and there the Ramsays met the children and grand- 
children of their hosts, who were aU equally kind and 
ready to welcome their “ cousins ” from overseas. 
Baron Ramsay, the head of the Ramsay family, was a 
striking-looking man, an unmistakable soldier and a 
figure in history. He was Commander-in-Chief of the 
Finnish army till about three years before, when, with- 
out a word of warning, orders came from Russia that the 
entire army was to be disbanded at once. Some weeks 
before this the rifies had been called in on some slight 
pretext, so resistance, even if thought of, was impossible. 
It was a heavy blow. The army and its efB.ciency had 
been the chief aim of General Ramsay’s fife and he felt 
it sorely, but with wonderful pluck and determination 
he and the other officers set themselves to confront new 
conditions, and, by establishing new industries and 
developing old ones, to find employment for the soldiers 
now thrown on their own resources. Russia’s idea had 
been that the soldiers would now join Russian regiments, 
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but tbe feeling against it was so strong that the idea had 
to be abandoned, and instead of the sdldiers being enrolled 
in the armies of the Czar, a large indemnity, payable 
over three years, had to be guaranteed. In 1907 two of 
these annual payments had been made and the third 
was nearly due. In the meantime, however, a change, 
not only of government, but of the entire constitution, 
had taken place, and there was a strong feeling that 
the new parliament might repudiate the previous agree- 
ment and refuse the third payment. In this case 
Helsingfors would be bombarded by Sweaborg. The 
Ramsays were in Finland in the latter part of August 
and parliament was to meet early in September, but 
though matters were so critical that a pretext had been 
made to delay the opening of the schools tiU after the 
debate on the question, nothing was made of the serious- 
ness of the matter so that the visit should not be clouded 
by the overhanging possible tragedy. In those days of 
peace, the thought of the bombardment of the town 
they were living in and the sight of the damage done the 
previous year at the time of the Sweaborg mutiny, 
seemed to the Ramsays like stepping into the midst 
of “ old, unhappy, far-ofE things ” of bygone centuries. 
How, alas, such things are no longer strange and 
wonderful ! 

Only one night was spent away from Helsingfors. 
This was at Tanomerfors, an industrial centre where 
Mr. Walter Ramsay had his home. Andreas and some 
of the younger members of the family and, for part of 
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the way, the ^Deputy-Governor, were of the party. 
The latter was the only Eussian the Eamsays met 
during their stay. Halfway the journey was broken 
to see an intimate Mend of the family, whose bad 
health prevented him going to the capital to make the 
acquaintance of the visitors. He was a large land- 
owner and of great wealth. Eamsay said that the 
preparations for their reception reminded him of the 
old story of “ Bring more curricles,” for about seven 
or eight carriages were in waiting at the station, so that 
everyone should have a choice as to which kind of vehicle 
he or she preferred. In going through the coach-houses 
and stables later in the day the Eamsays saw that 
these were only a very small proportion of the number 
there. The house was large and roomy, but adjoining 
it was a guest-house, with many bedrooms, where 
visitors generally stayed so as to have no fear of dis- 
turbing their invalid host if their hours and his did not 
correspond. All these rooms were ready, but it was not 
possible to prolong the visit beyond the late afternoon. 
Their host had done a great deal in developing the 
resources of the district and Eamsay saw there some- 
thing of the difficulties and possibilities of food pro- 
duction in these northern regions. It was night when 
they reached Tammerfors, and to Eamsay’s great 
surprise he found that Swedish was now of no use, as- 
all the porters, cab-drivers, and most of the shopkeepers 
spoke only Finnish. What he thought even more 
remarkable was that Andei?B Eamsay did not know 
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even the coins and munerals, and the c^b fares had to 
be settled by holding out a handful of naoney and 
leaving it to the cab-driver to choose. 

By next morning Ramsay had learned enough Finnish 
to tackle such questions and also to make a few pleasant 
remarks, though the answers for the most part were 
beyond him. The day in Tammerfors was spent in 
visiting woodyards and paper-mills connected with the 
great industries of Finland, and also the new church, 
the latest thing in Scandinavian architecture and decora- 
tion. In the afternoon the party, largely augmented 
by more members of the connection, went a steamer 
excursion on the lake. This was the only one of the 
chain of inland lakes the Ramsays saw, and the trip had 
to be a short one as they were to return to Helsingfors 
that night. 

The other days of the stay were spent in yachting 
and visiting the homes on the islands. Mr. Auguste 
Ramsay, who had planned everything, was kindness 
itself, and the Ramsays spent much time with him and 
his family. There they met Professor Wilhehn Ramsay, 
whose name had been the medium of introduction 
between the two branches. They also spent a day 
with old Mrs. Ramsay, his mother, a woman of excep- 
tional charm and with the remains of great beauty. 
It was she who had found cannon balls striking her 
house “ really disagreeable.” It was at her house that 
the Ramsays met Gleneral Schaumann and his wife, 
one of her daughters. He was a sad-faced man, much 
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broken in bealjili by many montks in tlie prison of St 
Peter and St Paul? ■ He bad been in command of troops ^ 
in an outlying part of Russia and was suddenly arrested 
and thrown into prison with no reason assigned, and for 
nearly a year knew nothing of the charge against him. 
or what was happening to his family. Many readers 
will remember the assassination of the Russian governor ;; 
BobrikofE in 1906. On his appointment Bobrikofi had 
declared that if he were allowed a free hand he would 
reduce Finland to subjection in two years. This was 
granted and a time of unexampled harshness and 
severity began. Then when some specially hard mea- 
sure was about to be taken, a young civil servant, when 
he brought in some papers to be signed brought also a 
revolver and killed the tyrant and with the next shot 
ended his own life. .‘^This was the brilliant and idolised 
son of General Schaumann. At once all the intimate 
friends of the boy, he was little more, fell under suspicion, 
their houses were searched for iacnminatiQg documents, 
and the father was arrested and imprisoned. The search, 
however, revealed no trace of any complicity. Evidently 
the boy had made up his mind, and without a word to 
his most intimate friends, did the deed. His sacrifice 
was not without avail. A milder governor was appointed, 
and the country had a time of peace and gentler rule. 
Young Schaumann was spoken of as “ Ce jeune h6ros 
qui a sauv6 le Finlande.” 

On the morning of the 26th August the Ramsays left 
Helsingfors, seen oS by seventeen of their name and 
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many others of the connection. Mjs. i^amsay, Anders 
and the Baron and Baroness Ramsfly they never saw 
again, hut many of the younger members of that 
happy party came to England and found a welcome 
at Chester Terrace during the next half dozen years. 

They returned to Stockholm and thence went by 
railway across Sweden, fim'shing their holiday with a 
few days spent with Ramsay’s friend. Professor Otto 
Pettersen, at his country home near Barstrand. He 
has a large experimental farm, and on an island opposite 
the house is the Government laboratory of Marine 
Biology, of which he is the head. It was a very happy 
time, the family were nearly all at home, among them 
the son Hans, who afterwards came to London to 
University College, and whose work on the micro-balance 
is now well known. 

Many friends have said that Ramsay was a perfect 
host, but he was an equally good guest. Whatever 
the nationality or status of his hosts he at once identified 
himself with their interests, and young people always 
accepted him as one of themselves. It was so at 
Halma. Neither he nor the young Pettersens ever 
forgot those few days together. An excursion was 
made inland to see the curious rock carvings attributed 
to the bronze age, and farming problems were studied, 
but the great interest was the laboratory on the island. 
Its fascinations might have had serious restilts. Pro- 
fessor Pettersen was going to Gothenberg that week 
and it was arranged that the Ramsays and some of the 
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young people i^onld go with him on the of0.cial vessel, 
breaking the jourftey at a little island on the way up 
a fjord in the Cattegat that was the origmal home of 
the Pettersen family. On the morning of departure 
the two professors went over to the laboratory for an 
hour, which was so much prolonged that the start, 
which should have been about eleven, was not made 
till the afternoon, and it was nightfall before the mouth 
of the fjord was reached. It was now impossible to 
take the little gunboat through the labyrinth of small 
islands, so an anchorage had to be found and a boat 
laimched. There was still a row of more than a mile, 
and with the darkness, a rising wind and sheets of rain, 
it was rather an adventurous voyage. At first the 
sailors steered by the chart, but after one or two narrow 
escapes of rurniing on the rooks, Hans Pettersen took 
the helm and, as he evidently knew the currents and 
channels blindfold, he brought the boat safely in at last, 
and it was a much relieved and happy party that scram- 
bled up the steep and slippery rocks to the hospitable 
door of CauMower. CauMower, needless to say, was 
not the right name of the island, but a phonetic rendering 
that Professor Pettersen always used for his English 
r firiends. This was the last night that Ramsay spent on 
Swedish soil, as the steamer left Gothenberg for England 
next day. It was not, however, the last time he saw 
the Pettersens, as they came to England in 1911 and 
stayed with the Ramsays on the Thames before the 
meeting of the British Association at Portsmouth. 
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AMERICA IN 1912« 

This last visit to America differed ia many ways 
from previous visits, and was perhaps the one Ramsay 
enjoyed the moat. AH the previous journeys were made 
at lightning speed, everything having to be done in a 
very limited time. 

As retirmg President, Ramsay had arranged to attend 
the triennial meeting of the International Chemical Con- 
gress at New York in September of this year, and he 
obtained leave of absence from University College for 
a great part of the autumn term. He had, therefore, 
nearly four months at his disposal, and determined to 
spend the time in seeing parts of America that he had 
never seen before. This was made the more easy by 
the fact that he had been asked to be one of the lecturers 
at the opening of the Rice Institute in Texas in October, 
and to deliver a course of the Lowell Lectures in Boston 
at the end of that month and the begirming of November. 
These engagements all fitted in, giving intervals of 
leisure, so that there was plenty of diversified interest 
and yet no feeling of hurry, wMle the fees for the 
lectures removed all dMoulties in the way of a very 
enjoyable holiday. 

On the 9th of August the Ramsays started from Liver- 
pool on the Tunisian. Previous voyages had been timed 
to suit meetings of the British Association, 1884 and 
1897, and the Society of Chemical Industry in 1904, 
and on these occasions the ship had been full of colleagues 
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and friends with the same interests, so that there was a 
constant tendency “to talk “ shop,” and that, however 
interesting, was not relaxation. This time there was 
no one on the boat of specially scientific tastes and very 
few people they had known before. 

There were, however, Lady Kamsay’s old friend, Mrs. 
John Tennant, and her husband, and Sir Henry Craik, 
also an old Mend, and his travelling companion. Canon 
Perkin, of Westminster. The six had a table together 
and made a little party by themselves. The very fact 
that their interests were all so diverse naade the time 
pass most pleasantly, as well as more restfuUy than on 
any previous voyage. The only incident of special 
note was a stoppage in fog ofE the coast of New- 
foundland. The Tunisian had made almost a record 
run, but a wireless message reached it that icebergs were 
ahead and had struck another ship, and as the fog was 
very dense there was nothing for it but to wait till it 
cleared. Two days passed — ^with no sound but the fog- 
horn, and even the sea not visible from the upper deck, 
so dense was the fog. The ship might have been 
imbedded in cotton wool, and there seemed to be no 
reason why the fog should ever lift. One of these days 
was devoted to the usual sports, and a joker among the 
young passengers put up a notice, “ Athletic Sports will 
be held every Thursday till further notice.” However, 
on the Friday morning there was a welcome soimd of 
revolving screws, and on the morning of the 19th the 
party reached Montreal and went their several ways. 
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» Thursday had been spent by the Ramsays in driving 
about Quebec and the neighbourhood under the guid- 
ance of a very loquacious driver, who was much more 
interested in pointing out a window from which he had 
seen Crippen look out the week before than anything 
on the Plains of Abraham. 

The first part of the time was to be spent with Dr. 
and Mrs. Nichols at their country house on one of the 
Thousand Islands in the St. Lawrence. Dr. Nichols was 
already a great friend of Ramsay’s, and was to be 
President of the Congress. On arriving at Montreal a 
friend of Dr. Nichols met the steamer, rushed the Ram- 
says and their baggage through the Custom House and 
put them in the train for the next stage of the journey. 
At the station to which they had, so to speak, been 
consigned (Oananaque), they were met by Dr. Nichols, 
Mrs. Nichols and other members of their family in one 
of their yachts, which in an hour or two brought them 
to “ Nokomis.” 

Like the islands round Helsingfors, in Finland, each 
of the Thousand Islands has one or more summer homes 
built on it, and these vary from the palatial dwellings 
of American or Canadian millionaires to tiny structures 
btdlt on slabs of naked rook, but all with boat-house, 
boat or boats and landing-stage. The Nichols’ invita- 
tion had been worded “ to stay at our little camp on 
the St. Lawrence,” but “camp” is a word of wide 
interpretation. If being built of wood made it a camp, 
then camp it was, but a very lovely picturesque house 
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would be a ^ore definite description. Its cream- 
coloured walla, red* roofs and turrets might have looked 
over a smiling Surrey landscape, and it is sad to think 
that lovely house is no more, for the following year it 
was burnt down. Another house has been built, but 
the old “ Nokomis ” is gone. The tune spent there 
was just the kind of holiday Ramsay loved to take in 
Scotland, in a house by the sea (in this case it was on 
the river), boating and bathing, with room enough for 
a feiend or two to share the pleasme. Only the scale 
differed : in Scotland a small motor launch and a 
rowing boat met his wants, but at “ Nokomis ” there 
were two, if not three yachts of different sizes, several 
launches and quite a fleet of smaller boats. The 
pleasure, however, was the same. The island was a 
large one, and had actually a riding track about a mile 
long. 

The bathing was most luxurious. The bathers came 
from their rooms, crossed half-a-dozen yards of lawn 
and stepped into the St. Lawrence, which, being wide 
just there, had not a very strong current. There were 
excursions to visit friends on other islands, one to 
Kingston to see an old assistant of Ramsay’s, a regatta, 
mornings of tennis and afternoons of fishing, evenings 
of games and talk, so the time went past all too quickly. 

As some arrangements for the Congress were yet to 
be made, the whole party decamped on the 30th to 
New York, where they took up their abode at the 
Belmont Hotel. Dr. Nichols’ own home was in Brooklyn, 
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but for the purposes of the meeting, he thought it 
necessaary to be in New York itself, aid as he had invited 
aU. the previous presidents who were attending the 
meeting to be his guests, there was a large party. The 
meeting was to have been opened by President Taft, 
but unfortunately he had an accident or illness and his 
doctors forbade him to travel to New York. With 
truly American promptitude and resource, the arrange- 
ments were changed, and reversing the Mahommedan 
tradition, as Mr. Taft could not come to the Congress, 
the mountain — ^that is to say the Congress — went to him. 

All had to be settled very quickly, special trains 
arranged for, and accommodation provided for the large 
number of members, but it was done most successfully, 
and the visitors had the pleasure of seeing Washington, 
spending an afternoon at White House and a morning 
at Moxmt Vernon, the home of General Washington, 
before starting its business at New York. 

The Congress had one experience which it would have 
been glad to miss — ^a severe heat wave. The strangers 
felt it a good deal, but the hosts even more, as their 
work of organising was heavy and constant, and one of 
the kindest and most active died a few weeks later of 
typhoid, which he had caught during that time. Every- 
thing' was done to make the occasion pleasant and 
memorable ; perhaps the day that stands out most 
was an excursion by steamer up the Hudson, where 
the English guests saw, vdth the greatest interest, places 
long familiar by name, the Palisades, West Point, 
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Albany, and j/be landing-place associated with the 
tragic figure of Major AndrS. The Congress ended on 
the 13th, and large excursion parties started in various 
directions. 

The Ramsays’ plans had been already made indepen- 
dently. They were due at Houston, Texas, on the 10th 
October, and had arranged to spend the intervening 
time at the Ranche ^ in Montana, so on the 14th Septem- 
ber they started for the West by Chicago, but not stopping 
anywhere on the route. This was the second visit to 
the Ranche. The elder of Lady Ramsay’s brothers, 
the first owner, was dead, and the younger one and his 
wife and children, and the widow of the brother Patrick, 
were now the ranche party. The house was much 
enlarged, and the surrounding country greatly altered 
by the construction of roads and the spread of cultiva- 
tion. The use of motor cars also had changed con- 
ditions, and the feelmg of isolation was gone. In the 
old days friends came generally with their bedding, so 
that when the house was full they overflowed into tents 
in the garden. Now they came by car, and could spend 
a day and go back in the evening, and the old Wild 
West rough and ready hospitality had been replaced 
by the hospitality of civilisation. There were other 
difEerences, however, that shed a new light on ranche 
life. In 1897 they had been out in the height of summer 
and for so short a time that holiday making was the rule, 
and it was the picturesque side of ranche life they saw ; 

1 See page 202. 


9 



274 


SIE WILLIAM EAMSAY 


but for the purposes of the meeting, he thou^t it 
necessary to be in New York itself, aid as he had invited 
aU the previous presidents who were attending the 
meeting to be his guests, there was a large party. The 
meeting was to have been opened by President Taft, 
but unfortunately he had an accident or illness and his 
doctors forbade him to travel to New York. With 
truly American promptitude and resource, the arrange- 
ments were changed, and reversing the Mahommedan 
tradition, as Mr. Taft could not come to the Congress, 
the mountain — ^that is to say the Congress — ^went to him. 

All had to be settled very quickly, special trains 
arranged for, and accommodation provided for the large 
number of members, but it was done most successfully, 
and the visitors had the pleasure of seeing Washington, 
spending an afternoon at White House and a mo rning 
at Mount Vernon, the home of General Washington, 
before starting its business at New York. 

The Congress had one experience which it would have 
been glad to mias — a severe heat wave. The strangers 
felt it a good deal, but the hosts even more, as their 
work of organising was heavy and constant, and one of 
the kindest and most active died a few weeks later of 
typhoid, which he had caught during that time. Every- 
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Albany, and tbe landing-place associated with the 
tragic figure of Major Andr6. The Congress ended on 
the 13th, and large excursion parties started in various 
directions. 

The Ramsays’ plans had been already made indepen- 
dently. They were due at Houston, Texas, on the 10th 
October, and had arranged to spend the intervening 
time at the Ranche ^ in Montana, so on the 14th Septem- 
ber they started for the West by Chicago, but not stoppiug 
anywhere on the route. This was the second visit to 
the Ranche. The elder of Lady Ramsay’s brothers, 
the first owner, was dead, and the younger one and his 
wife and children, and the widow of the brother Patrick, 
were now the ranche party. The house was much 
enlarged, and the surrounding coimtry greatly altered 
by the construction of roads and the spread of cultiva- 
tion. The use of motor cars also had changed con- 
ditions, and the feeling of isolation was gone. In the 
old days friends came generally with their bedding, so 
that when the house was full they overflowed into tents 
in the garden. Now they came by car, and could spend 
a day and go back in the evening, and the old Wild 
West rough and ready hospitality had been replaced 
by the hospitality of civilisation. There were other 
differences, however, that shed a new light on ranche 
life. In 1897 they had been out in the height of summer 
fl.nd for so short a time that holiday making was the rule, 
and it was the picturesque side of ranche life they saw ; 
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bright stumhine, cowboys dressed for J:he part, with 
flowers in their buttonholes and riding weU-groomed 
horses. 

In 1912 they saw the other side of the picture. Every- 
thing was late and harvesting had to be hurried, and the 
" boys ” had to give up beiog picturesque and work 
their hardest. Then on the third or fourth day a heavy 
snowfall came, covering the entire country some iuches 
deep. Sheep then had to be rounded up on the moun- 
tains and brought down into winter quarters, and last of 
all came the excitement of a supposed outbreak of swine- 
fever. The snow went as suddenly as it came, the 
swine-fever was a false alarm, but these few days gave 
an insight into the troubles of the simple life and the 
difhoulties that had to be faced by the pioneers. The 
weather became lovely again, and Ramsay, whose love 
for animals was always very strong, found a new interest 
in the study of the colony of beavers which had been 
' the irrigation engineers of the valley for many years, 
The Ranche lies among the foothills of the Rockj 
Mountains, and close to it runs in winter and crawls ii 
summer a “ creek,” that is, a small river or large stream 
Quite near the house the beavers have built a dam whicl 
has had the effect of widening out the creek into a smal 
lake just where the water can conveniently be brougji 
to the house and garden. The lake is covered with littl 
iftlandB, probably formed originally by the remams o 
dams, silted up with mud and driftwood, an( 
now ovei^own with cottonwood trees and undergrowtlu 
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In these island^ the beavers have their homes and live 
practically undistfirbed. They have been such good 
Mends to the Ranche that, so long as they confine their 
operations to the trees on their islands and do not 
attack those in the garden, they are not interfered 
with, and are consequently, if not tame, at least practi- 
cally without fear. Ramsay used to lie for hours in 
the late afternoon hidden among the bushes on the 
bank, with his sketch-book and his devoted little com- 
panion, his nephew George Buchanan, and watch the 
beavers at their work. The melting snow had doubtless 
injured the dam and they were specially busy. The 
actual scene of operations was not visible, as it was 
hidden by vegetation, but on the islands the beavers 
could be heard breaking branches and soon would swim 
out trailing large boughs, which they took to the builders 
and returned against the current, empty handed, or 
rather empty-mouthed, for more. 

"Before leaving Montana, he was asked to give a lecture 
in Great Falls, the large town of the district and the seat 
of a great copper industry. He never addressed a more 
attentive or enthusiastic audience. The stay at the 
Ranche was prolonged till about a week before the 
opening of the Rice Institute at Houston, Texas. "When 
he had spoken about this part of his plan the usual 
answer had been “ I never heard of the Rice Institute. 
Has it anything to do with the Rice murder ? ” As 
Ramsay had never heard of that, the conversation on 
the subject dropped. Ranasay indeed knew very httle 
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about what he was to espect from this part of his pro- 
gramme. Early in the year he had b’hen officially asked 
to give three introductory lectures (to be accurate, to 
deliver one and hand in the others), and one or two 
others of his friends had been asked to do the same. 
Owing, however, to his having left London early in 
August, the full instructions had not reached him, and 
aU he knew was that he had to be at Houston on the 
night of the 9th of October. Of Houston itself he knew 
little. One lady, with whom he had talked of it in 
London, had told him she had dined a few years before 
in its best hotel and that the mir rors had been aU 
riddled with pistol shots after some gentle and joyous 
pastime of the night before. This account promised 
some excitement at least. 

The origia of most of the American universities is 
very different from that of the ancient foundations in 
this country. They are very generally the outcome of 
private benevolence, often retaining the name of the 
founder, as at the universities of Harvard, at Cam- 
bridge, Mass., and Johns Hopkins at Baltimore. 

One story about the start of one of these universities 
was told to Ramsay at Harvard. Some years ago the 
then president of Harvard was called on by an old couple, 
who asked if they might see over the university. They 
explained that they were interested in all young men 
for the sake of their only son, whom they had recently lost, 
and they looked so simple, so shabby and so sad, that 
the kindly President took them round himself. Their 
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criticisms and ^questions were simple like themselves. 
They did not take touch interest in the intellectual work 
of the students, nor care to know which were the old 
buildings of the original foundation nor which college 
in Cambridge (England) gave the model on which the 
chapel had been built; they only now and then remarked, 
“ This must have cost a great deal of money. Say, 
Sir, about how much ? ” Even at the last, when leaving 
the gates, their question was, “ Just about how much 
would you say it would take to build this here place ? ” 
The President made some answer, wondering that their 
interest in education should only express itself in such 
financial queries. A little later he wondered no more : 
for the simple old couple who had called on him were 
the founders of one of the great universities of the 
Western States. The Rice Institute, which will doubt- 
less one day be the Rice University, had a much more 
melodramatic history. 

Towards the end of last century a certain Mr. William 
M. Rice, a citizen of Houston, announced to some of his 
friends that he was making a will, and intended to leave 
his fortune to foimd an Institute for the teaching of 
science in his native town. These friends were to form 
an advisory committee when the time came to take 
action. Not long after that he died under suspicious 
■circumstances, and though the will was found, a newer 
one was produced, setting it aside, and leaving all the 
money to a lawyer who had done business for him. 
When the circumstances of his death were investigated 
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it was found that the old man had been mxirdered and the 
will probably forged. The legatee -was arrested and 
tried and found guilty, but such was the ingenuity of 
the accused, that on small points of law the verdict 
was set aside, and the case was tried, retried and tried 
yet again, so that it was nearly twenty years before the 
money was set free for starting the Institute. During 
this time property in Texas had risen in value by leaps 
and bounds, and in consequence of that and the accumu- 
lated interest the trustees found a very much larger 
sum at their disposal than the testator had ever dreamed 
of. They had also ample time to think over the best 
use to which to put the funds, and they decided not to 
confine the teaching to science, but to make the pro- 
gramme more general, looking forward to a time when 
the Institute would become a imiversity. 

The first step the committee took was to appoint a 
principal — ^Dr. OdeU Lovett — ^and then an architect — 
Dr. Ealph A. Cram, already weU known in the first 
rank of his profession. A site was then selected, covering 
about five square miles of ground, about two miles from 
the town. The Principal was then sent ofi to visit the 
universities of Europe, Japan and America, to collect 
ideas and to determine what would be best, allowing 
for difference of climate and other circumstances. On 
his return he and Dr. Gram prepared a general plan of 
the whole, but provided that buildings should only be 
put up as required. The costs were paid out of income 
and not capital, surely a unique arrangement in matters 
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o£ the kind. The Principal then started ofi again on 
a tour to find a few members of staff to form a nucleus 
of the teaching body, and by the time he returned it 
became necessary to think of a formal opening. This 
Dr. Lovett wished to make as impressive as possible, ' ' * 

and as Texas, in long vacation, is not very attractive to 
Americans, who know the heat of the Southern States, 
he felt something special must be done. In view of this 
he invited twelve professors of world-wide fame to give 
courses of iutroductory lectures, and trusted that their 
presence would attract eminent men from every part 
of the States in spite of distance and heat. The lecturers 
who accepted the invitation were Professor Altamira y 
Crevea, of Madrid ; Professor de Vries, of Amsterdam ; 
Professor J. W. MackaJl, late of Oxford ; Professor 
Stormer, of Christiania ; Professor Emile Borel, of 
Paris ; Senator Benedetto Croce, of Naples ; Professor 
Sir Henry Jones, of Glasgow ; Privy Councillor Baron 
Dairoku Kikuchi, of Tokio ; Professor Ostwald, of 
Leipsic ; Professor Henry Poincarfi, of Paris ; Professor 
Senator Vito Volterra, of Rome ; and Ramsay himself. 
Professor Poinoar6 died in the early summer. The death 
of the Emperor of Japan prevented Professor Kikuchi 
leaving at the appointed time, and one or two others, 
failed to appear, but those who were present had the 
warmer reception. Warm it was in every sense of the 
word. 

All this, however, the Ramsays did not know till later, 
and they left Montana without having received any 
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letters as to arrangements for the celebration. As a 
matter of fact, the invitation proper and other directions 
had been sent to London in such a superior box that it 
ms never opened, but put aside for their return. It 
is “ a far cry ” from Great Falls to Houston and involves 
a long cross-country journey, first southwards and then 
through the length of Texas. It was not much out of 
their way to stop at Denver and at Colorado Springs. 
Wherever Ramsay and his wife went they found old 
students, and at the latter place an old student invited 
them to Irmch to meet Dr. Woodrow Wilson, not yet 
President, but on an election tour, and to hear him 
address a meeting in the afternoon. Ramsay, however, 
had arranged to spend the day in an excursion up 
Pike’s Peak, and to see the Garden of the Gods. So 
he was obliged to decline the invitation. Had he fore- 
seen the part which would be played by this rnn-n in 
the great European struggle it is likely that the Peak 
would have remained unvisited and the Garden of the 
Gods unseen. As it was the day was very wonderfully 
spent. Oddly enough the last signatures in the book of 
visitors to the hut were those of one of the Chemical 
Congress parties, which had made the longest tour and 
been there only the day before. From the top the view 
was magnificent. All about the nearer range were snow 
and cloud effects never to be forgotten, and, far away 
in the faint distance the peaks of the Sierra Nevada, 
like mountains in a dream. This was destined to be the 
nearest approach to the Pacific coast, which Ramsay 
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had always hoped to see. After Colorado Springs came 
the long and varifed journey through Texas, beginning 
with the ranche country among the foothills and passing 
through wheat, cotton and sugar districts, till late in 
the evening of the 9th October they reached Houston, 
a large, flourishing industrial town, and the end of that 
stage of their journey. Though letters from Houston 
had not reached Ramsay, his commrmications had been 
delivered, and at the station they were met by the 
President, who drove with them to the house where they 
were to stay, and introduced them to their graceful and 
gracious hostess, the wife of Mr. James A. Baker, 
Chairman of the Board of Trustees of the new Institute. 
They were received in a large oak-panelled hall, hung 
with family portraits and a few good pictures, so that 
all idea of a shot-spotted mirror stage of civilisation 
went into oblivion at once. 

Their fellow-guest was Dr. Henry Van Dyke, “ that 
faithful, firm yet fervent minister and minstrel,” ^ as he 
has been lately described. The first day in Houston 
was occupied with lectures, open to all, a Mayor’s ban- 
quet, a garden party in the “ Campus,” the grounds of 
the college, and an evening reception of about fifteen 
hundred guests at the house of Mr. and Mrs. Baker, 
All the Trustees, all the Lecturers, and all the Delegates 
were supposed to stand in a line with the host and hostess 
and shake hands with the arriving guests. This is 
usual in America on occasions of the kind, and seems 

1 By the President of Magdalen, Oxford, in an address given in London 
January 1918. 
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to give great pleasure to those who are received. At 
the close of a long and strenuous d«y, however, “ the 
receiving hne,” as it was called, found it rather tryiD^ 
and gradually melted away, but, entering into the spirit 
of the thing, Eamsay kept his place to the last. Next 
day there were more lectures, two in the morning and 
two in the afternoon, one of the latter being Eamsay’s. 
After the lectures came a garden party, dinner, a cham- 
ber concert and a supper party, given specially to the 
inaugural lecturers. The last began about eleven, and 
the speeches which followed it lasted till dawn. They 
were all good and interesting, and no one noticed how 
the time had flown. The third day was appointed for 
the real inauguration. Eanasay had been present at 
several of the gatherings in this country to commemorate 
centuries of university history, but none were more 
impressive than this, looking forward to a great future. 
As yet there was no large hall, so the ceremony took 
place in the open air, in the shadow of the flnest part of 
the buildings. The wide extent of the Campus, typical 
of the spacious years to come, the beauty of the buildings 
against the background of the tropical vegetation and 
the cloudless southern sky, the simplicity of the pro- 
ceedings and the earnestness of all who took part in 
them, made it different from anything ever experienced 
before. There was first a short religious service, in 
which ministers of all denominations took part. Then 
Dr. Van Dyke read his beautiful ode on Texas, ” The 
State of the Lone Star,” then one of the oldest settlers 
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told his memo^es of the early days, and the meeting 
closed with the bdhediction. It was necessarily a short 
ceremony, for the shade of the btuldings receding as the 
sun rose higher, the heat would soon have been unbear- 
able ; but it was indeed a great experience. 

There was still on the hospitable programme an 
excursion to Galveston, the scene of the great tidal- 
wave disaster ten years before, with “ a shore supper.” 
Interesting, however, as that excursion might have been, 
the Ramsays were now due at Baltimore, and that night 
they started northwards, breaking the journey at New 
Orleans for a few hours. 

At Baltimore they stayed with Ramsay’s old friend, 
Dr. Ira Remson, the Principal of Johns Hopkins Uni- 
versity, and Ramsay was at once surrounded by old 
students, old assistants and colleague, and friends. 
They again missed meeting Dr. Woodrow Wilson, though 
they met Mrs. Wilson and her daughter. The univer- 
sity conferred on Ramsay the degree of Doctor of Science, 
and a more informal ceremony of the kind surely never 
took place. A special University Court had been sum- 
moned, but, being vacation time, many of the members 
were away, and the audience consisted mostly of old 
friends and a certain number of new ones. Everything 
was quite formal and academic till the capping was 
over, but then the speeches of the Principal and of the 
new almmus were so full of old stories of their yoimg 
days at the German university, when Remson “ opened 
the door ” for Ramsay into the world of chemistry, that 
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the audience was often convulsed with ^laughter. Tl 
friends spent one day at Annapolis* and Eamsay w, 
so fascinated with it that he often said it was the pla 
of all he had ever seen in which he would best like 
have ended his life. By this time it was drawing ne 
the date of his fixst Lowell Lecture, so with many regrc 
the Eamsays bade farewell to the Eemsons and th( 
other* Baltimore friends, and started for Boston, whe 
they took up their abode at the Somerset Hotel, a] 
settled down for the next three weeks. Perha 
“ settling down ” is hardly the word to use, for t^ 
nights a week were spent by Eamsay in the train betwe 
Boston and New York, as he had been asked to gi 
a short course of lectures in Brooklyn, and he could oi 
do it by fitting them in between his Monday and Thu 
day Lowell Lectures in Boston. He was a good travel 
and felt it no hardship, though he would have likec 
little more time for Boston social life. 

Eamsay’s friendship with President LoweU, Profesi 
Lowell, the astronomer, and Professor Theodore Eichar 
besides several other members of the Harvard si 
whose acquaintance he had made at the 250th anniv 
sary of the founding of the Eoyal Society, the sumr 
before, acted as an “ open sesame ’ ’ to that most exclus 
of circles, the intellectual world of Boston. Liter) 
as weU as scientific doors were thrown open to 
Eamsays, and they saw a new and very different s 
of American life. In a country where change f 
progress are so much in evidence, Boston, where the 
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families still live in the homes made famous by their 
ancestors, and keep up the tradition of simple and 
gracious hospitality without suggestion of rush or 
effort, has a special old-world charm of its own. Long- 
fellow’s house, where they spent an afternoon with a 
daughter of the poet, is left as it stood a great part 
of last century, with its “ old clock on the stair ” still 
ticking its “ never for ever ” as it did in his time. In 
every direction they were reminded of the great names 
of Boston’s past. Time was made to pay a two days’ 
farewell visit to Dr. and Mrs. Nichols m Brooklyn, and 
for a run to Philadelphia, where Ramsay received the 
EUiott Cresson Medal from the Franklin Society of 
Pennsylvania, the oldest society of the kind in the 
States. It was in returning from this visit that for the 
first time the Ramsays saw the beauty of the true 
American “ fall,” as the maples had just begun to change, 
and their colour was indeed dazzling in the clear bright 
air of the Indian summer then in its perfection. All 
this was a bad preparation for the voyage, which, like 
many return voyages, was dull and grey, not to be 
wondered at in mid-November, however, but giving the 
more time for “ revolving many memories.” 

Note. — The proceedings at the inauguration of the 
Rice Institute are recorded with full detail in The Book 
of the Opening of the Rice Institute, the title-page of which 
also adds the following words ; “ being an account in three 
volumes of an academic festival held in celebration of 
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the formal opening of the Rice Institute, a riniversity 
of literal and technical learning, fonhded in the city of 
Houston, Texas, by William Marsh Rice and dedicated 
by him to the advancement of letters, science and art.” 

These volumes contain the lectures given on the 
occasion by the eminent men who had been invited to 
assist by their presence and contributions. Volume 
three’ contains the lectures given by Ramsay, the titles 
of which are as follows : (1) The Electron as an Ele- 
ment, (2) Compounds of Electrons, (3) The Disruption 
of the so-called Elements. These lectures develop in 
greater detail the application of the ideas set forth in 
addresses to the Chemical Society of London already 
referred to (p. 181). They are purely speculative, but 
they illustrate the readiness with which Ramsay could 
turn &om conventional views of chemical action, and 
the boldness with which he could develop hypotheses 
to ht the facts. It is true, as he says at the end of 
lecture two, that “ the electron is no mythical conception, 
and that it enters into the constitution of matter is as 
certain as that matter exists.” It does not follow, 
however, that there is much positive foundation for 
hypotheses as to their motions and combinations, and 
further study of the facts and phenomena connected 
with chemical action is necessary before solid ground 
is reached. Until the world settles down again to the 
peaceful occupations of civilisation there is not much 
prospect of advance in this direction. 




CHAPTEE X 
THE END 

A man’s character is not to be judged of solely from 
his actions. We require to know something of his 
thoughts, and especially of his opinions on fundamental 
questions of ethics, morals and religion. Such thoughts, 
however, are not commonly communicated to others, 
except iu cases where a long intimacy of friendship, or 
the still closer familiarity subsisting between an affec- 
tionate husband and wife, leads to some disclosure of 
the inner self. We all know that attempts at such 
disclosure are seldom reaUy successful, even when willing 
efforts are made on both sides. It is hard enou^ some- 
times to know one’s own mind and the sentiment by 
which one’s actions are governed. These considerations 
must always clog the pen of the biographer, and no 
attempt at delineation of character can be more than 
partially successful. Perhaps the best test of such 
success is to be found in a comparison of the most 
prominent actions of the life with such record or in- 
dications as may be found to exist of principles professed. 

Fortunately in the present case so many letters have 
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been preserved by the family and fidends that there is 
abundance of evidence. William *feamsay came of a 
family more than usually distinguished by the ajJec- 
tionate regard of the numerous members of it for one 
another, and the freedom from those divisions which 
separate so many relatives, often for years or even per- 
manently, for no reason which to the outside observer 
seefns sufficient. An only child, his welfare anxiously 
watched over by aflectionate and deeply religious 
parents, the influences which attended him in child- 
hood doubtless retained appreciable hold on the general 
direction of his thoughts on religious and moral questions. 
There is reason to believe that very early in his man- 
hood he began to consider these things, and though he 
soon threw ofE the restraints of the narrow evangeh- 
calism (Calvinism would be the more exact word) in 
which he had been brought up, he continued all his life 
to conform to and value religious observances. At 
Tubingen he mentioned in his letters the services and 
meetings arranged by his American fellow-students, and 
he joined with them in these practices, beside attending 
the services of the Lutheran Church. And years latei 
when he became Professor at Bristol and was living 
there alone, letters of his at that time refer to hif 
attendance at the services in the Cathedral and to excur- 
sions to country churches. But all this time it cannot be 
doubted that the misgivings which had already begun 
to operate in his mind had slowly crumbled away his 
acceptance of many of the views and feelings undei 
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the kiflueiice which he had been brought up. We 
have the evidence of his old friend, Mr. Otto Hehner, 
in the synapathetic obituary communicated by him 
to the Jowmal of tiie Society of Public Analysts, that 
while still in the Andersonian College and not much 
more than twenty years of age, the two young 
men discussed philosophical questions, the one “in- 
fluenced by inheritance from Covenanting ancestors,” 
the other by that “from unorthodox and agnostic 
surroundings.” 

Let not any reader suppose from this that Eamsay at 
any time of his life drifted so far away from orthodoay as 
to join “ with men who make a mock of holy things.” 
Such an attitude would be rare, even at the present day, 
though there are still too many people who misunder- 
stand and misrepresent the position of men of science, 
forgetfiil of the fact that of all men they are the best 
qualifled and the most disposed to feel the awe of the 
great mystery in which man’s life, and the purpose of 
all being, is immersed and enveloped. The Creed of 
Science has been used as the title of a book. But such 
a phrase is very difficult to interpret. It seems to 
imp ly that science is stationary, whereas the character- 
istic of aU science is progress ; if there were any flxed 
tenet which could be attributed to science or to scientific 
men as a body, it would at once become associated with 
authority, whereas science submits to no dicta and to 
no dogma. 

The position reached by Bamsay seems revealed in a 







292 


Sm WILLIAM RAMSAY 


letter to Professor Worthington, dated Boat of Garten, 
14th September, 1903. After remarks about th.e weather 
and the doings of friends, he proceeds : 

“ This is Sunday and I am going to continue our conversation 
of three wedks ago, and give you two quotations, one neutralising 
the other, I think. The first is from W. H. Howells,^ and is 
called ‘ The Bewildered Guest ’ : 

‘ I was not asked if I should like to come, 

I have not seen my host since here I came, 

Or had a word of welcome in his name : 

Some say that we shall never see him ; some 
That we shall see him elsewhere and then know 
Why we were bid. How long I am to stay 
I have not the least notion. None, they say. 

Was ever told when he should come or go ; 

But every now and then there bursts upon 
The song and mirth a lamentable noise, 

A sound of shrieks and sobs that strikes our joys 
Dumb in our breasts ; and then some one is gone. 

They say we meet him, none knows when or where ; 

We know we shall not meet him here again.* 

The second is in Paul Kdver, by Jerome K. Jerome, a book 
which I strongly recommend, if you haven’t read it already : 

‘ What do you believe,” I asked, “ father really, I mean ? ” 

The night had fallen. My father put his arm round me and 
drew me to him, “ That we are God’s children, little brother,” 
he answered, “ that what He wills for us is best. It may be 
life, it may be sleep ; it will be best. I cannot think that He 
will let us die ; that were to think of Him as without purpose. 
But Eds uses may not be our desires. We must trust Him. 
‘ Though He slay me, yet will I trust in Him.* *’ 

1 Is this not W. D. H., Ameiioan novelist and poet J 



We walked aw^iile in sflence before my father spoke again. 

“‘JTow abideth these three: faith, hope and charity’ — ^you 
remember the verse — faith in God’s goodness to us, hope that 
our dreams may be fulfilled. But these concern but ourselves 
— ^the greatest of all is charity.” 

“ Be kind, that is all it means,” continued my father* “ Often 
we do what we think right and evil comes of it, and out of evil 
comes good. We cannot understand— maybe the old laws we 
have misread. But the new law that we love one anoth^ — all 
creatures He has made — ^that is so clear. And if it be that we 
are here together only for a little while, the future dark, how 
much the greater need have we of one another 1 ” ’ 

I think there is little more to be said. Indeed, it is all the 
Law and all the Prophets.” 

That this found response in his own soul there can be 
no doubt. He took the trouble to write it all out again 
in a letter to Mr. Hehner about the same time. 

‘‘ He prayeth well, who loveth well 
Both man and bird and boast. 

He prayeth best, who loveth best 
All things both great and small ; 

For the dear God who loveth us, 

He made and loveth alL” 

This was the practical precept of his life. 

How such a view harmonised with his own nature is 
illustrated in naany an act of charity and benevolence. 
He never shut his ears to any tale deserving of pity. 
But many people who have similar charitable impulses 
draw the line at misfortunes which people bring on 
themselves. It was not so with Eanasay. An em- 
ploy6 of a society with which he was connected was 
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discovered to have falsified the books aiyi to have mis- 
appropiiated moneys entrusted to hirS. After his defal- 
cations were discovered Ramsay, fearing he might con- 
template suicide, went to see him at his house, urged 
him to make a clean breast of it, and afterwards did 
everything in his power to win him back to ways of 
honesiy and give him a fresh start in life. Two other 
cases *of a similar kind may be mentioned. One was 
that of a friend who met with misfortune in business, 
took to drink, and gradually sank in the social scale. 
He emigrated subsequently to America. Many people 
would have been glad to be quit of a friend who might 
have become very troublesome. That was not Ramsay’s 
way. When he visited America he sought him out and 
did what was possible to relieve him. The other was a 
case of matrimonial trouble. The husband was the 
flagrant offender. He occupied a good position origin- 
ally, which he forfeited in consequence of the irregular 
habits into which he fell. Ramsay spared neither time nor 
trouble in his efforts to reclaim him, and that at a time 
when he was immersed in his researches and in university 
business. Other cases are known to his friends, but 
for obvious reasons details cannot be given in these 
pages. But to omit notice of these facts would be to 
do less than justice to this fine feature of Ramsay’s 
character. He was always on the side of the weaker 
brethren and ready to take the trouble, from which so 
many others shrink, to sustain by words of sympatiiy 
and to give the practical help, without which words too 
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often seem to be a mere mockery of suffering. On this 
subject his old faeiad Sir James Dobbie writes : 

“He often spoke to me with great feeling of the miseries 
inflicted on certain families known to us both by the irregularities 
rf certain of their members, but his sympathies seemed always 
bo be divided between the sinners and those sinned against. He 
liad a strong belief, as you know, in the transmission of ancestral 
jualities by heredity, and it may be that his views on the subject 
of personal responsibility were influenced thereby. But I am 
inclined to think that his conduct in such cases was prompted 
joldy by his large-hearted human sympathy and was not 
influenced, at least consciondy, by any scientific theories.” 

The views about heredity here referred to are clearly 
expressed in the early part and are again hinted at in 
3he concluding words of the autobiographical sketch 
contributed to the volume already referred to, Ver- 
jangenes und Kiinftiges aus der Chemie.'" The foUow- 
ng is a translation of the last paragraph : 

“ In oonduslon I should like to quote a passage from Bobert 
Boyle, which, however, I have slightly altered, ‘ To have been 
he son of such parents as were my father and mother, to have 
lad such a helpmate as my wife, has brought me happiness 
irhich I must acknowledge with the greatest thankfulness : my 
>irth and career agree so closely with my indmation and views 
hat if a choice had been permitted to me 1 could hardly have 
vished to change the ordinance of God.* ” 

There is no need to enlarge further on this side of 
Ramsay’s private Hfe. Whatever acts of benevolence 
le did were performed quietly and unaffectedly and were 
mown to few even among his friends. 

Another characteristic was his perennial cheerfulness 
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and readiness to take part in and contribute to the 
gaiety of others. That he often .displayed a lively 
humour has been shown in some of the quotations from 
letters already given. One more example may be 
recalled. In 1897 the family had aU taken to cycling 
and Ramsay wanted to give a bicycle to his cousins. 
Instead of sending it to them he sent it to his aunt 
(Lady Ramsay) with the following note : 

"12 Abuitdbi. Gardens, 
20<a Dear., 1897. 

Mt dear Aunt Louisa, 

You will receive a ‘ pared,’ it may be to-day it 
may be to-morrow, which you will not think pretty, and which 
you wdl not find useful. You mustn’t give it away ; that would 
be to slight the giver, but you may lend it fredy. One of its 
advantages is that though there isn’t much of it, the little there 
is will go a long way. You can blow her up when she displeases 
you. She is always tired and yet never unwilling to go. Though 
she is entirdy without grit, she has a good deal ot backbone ; 
though unmarried, still she has two hubs. I hope you may never 
have to put a spoke in her wheel. Etc., etc.” 

In a similar spirit he took the trouble to write a whole 
letter in rhyme to the daughter of a friend, Dr. W. B. 
Adeney, who had apparently given him a hint that he 
ought to shave. 

His knowledge of languages and familiarity with so 
many tongues led him into frequent little jokes with 
his friends. At one time he addresses postcards in 
Latin to Professor Smithells in mock grandiloquence, 
“Tibi gratias, o vir eruditissime, propter tuam epis- 


tolam, etc.” At another tune he writes to his cousin 
m a language whi«h we may suppose to be Esperanto ( ? ) : 

“ Mi oab Doha, — lo hab recap vestr litr, ke era melt facil a com- 
piendar, etc.” 

And among letters to his Cousin Ella are many in 
which this feoliosome spirit is a feature. One begins 
thus : 

“ Mein, theeorestes Kind 1 Wie gebt’e dir ? Gombien tb porte- 
tu, ma chbre ? Come sta, ma cariasima ? How are you, my dear 
child ? and yon may imagine yourself chucked under the chin if 
you have strength of imagination for it ” 

And so on. 

After he was grown to man’s estate Ramsay did not 
change much physically. An athletic frame capable of 
great exertion in waUdng, rowing or swimTuiTtg, as 
already mentioned in earlier pages, was associated with 
a quick step, alert manner and usually cheerful spirits. 
With fine expressive eyes, he had the habit of elevating 
one eyebrow or the other, which often preceded some 
quizzical remark or even some momentous pronounce- 
ment. His amusements were of a simple character, 
such as tennis or boating. He was never interested in 
what is called sport, and never carried a gun. Hift 
fondness for music and his accomplishments in that, 
direction have already been sufficiently mentioned. In 
early life his interests were confined chiefiy to his chemical 
work and to the happenings in the university and social 
circles in which he moved. He troubled himself little 
about pohtics in those days and never meddled to any' 
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serious exfceoat, as so many of the younger men did, with 
questions of reform which were thdb. troubling the 
Scottish universities. Later in life his interests widened 
and he occupied himself, as already related, with many 
questions, especially such as related to education. His 
taste in hooks was always a catholic one. Scott was a 
great favourite, and daring his last iUness he had many 
of the Waverley Novels read to him over again. 

His taste for languages led him to interest himself in 
his later years in an attempt to devise a new universal 
language, written but unspoken, utilising the funda- 
mental idea of hieroglyphics, a sort of modem Chinese. 
A rough figure represented a man, an arrow indicated 
the man’s intention to do something indicated by 
another figure, the direction of the arrow was used to 
suggest the future or the past tense of the action. Such 
a symbolism was expected to convey ideas to the stranger, 
which he would eiqtress in his own language, be it 
Er^hsh, French or Arabic. A friend writes A propos : 
“ One night I found him studying Chinese and Egyptian 
grammar ! He said Egyptian was very easy, but he 
confessed that Chinese was rather stiff. He was makiTig 
preliminary studies for his philosophical universal lan- 
guage in this way.” 

The absorbing interest of his life was scientific research. 
With what ardour, interest, patience and skill he followed 
the path of discovery has been su£B.oiently shown in 
what has gone before. This led quite naturally to an 
acquaintance with a very large number of men of science, 


and the rnunber of these was so much the greater 'bepause ■ 
he could use the Umguage of eveiyone. This led to his 
hemg invited to lecture on his work many times in Paris 
and several times in Berlin, so that the circle of ac- 
quaiatance continually widened, and many oases of mere 
acquaintance ripened into friendship. Hence he had a 
large correspondence with friends in other countries, in 
addition to the constant exchange of letters with his 
relatives and several friends, with whom he had kept up 
unbroken communication ftom the time of his youth. 
And he was a delightful friend, always cheerful, inspiring, 
enthusiastic, full of ideas, and ready to give information 
or discuss any difidculty. A very rapid worker in experi- 
ment, and possessed of a remarkable skill in working 
glass and fitting together glass apparatus. 

Naturally many honours fell to his lot. Of these 
perhaps the most notable was the Nobel Prize, not merely 
on account of its considerable pecuniary value (nearly 
£8000), but by reason of the deliberation and formality 
which precedes the award. In 1 896 he was made Ofi&cier 
de la Ii4gion d’Honneur ; a K.O.B. in 1902 ; a Commander 
of the Order of the Crown of Italy ; Knight of the Prus- 
sian Order “ Pour le M6rite ” ; and received honorary 
degrees or honorary membership from a large number 
of universities and academies. A complete list of these 
distinctions is given at the end. 

Notwithstanding the strenuousness of his life and the 
immense labour given to his teaching and research, 
Bamsay retained generally good health and showed 
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little sign of exLatistion. of bodily or mental powers 
down almost to the last six monthsf Work had been 
going on as usual at college down to the time of his 
retirement from the Chaic of Chemistry. On the 
10th December, 1910, however, he wrote to Professor 
Smithehs : 

“1 have been hovering between life and lumbago for some 
wedcs,* and yesterday I was in bed trying to get some ease. . . . 
In fact, unless I call a halt for a bit I shan’t need to call one at 
fl.11, for I am awfully played out. ... I have no doubt that a 
decent rest wiU puU me up, and I am going to try during the 
holidays to do nothing for a bit, but I have the B.A. address on 
me and half a dozen other things more or less presdng. One is 
the liberation of the radium lent by the Austrian government, 
or its return to Yienna on demand. That in itself means a 
fortnight’s hard work.” 

That Eamsay’s life was on the whole a very happy 
one there is abundant evidence. The letters quoted 
show it, and his own definite avowals at the end of the 
autobiography (quoted p. 296) and in letters to friends 
during his last days prove that he thankfully acknow- 
ledged the happiness which life had afforded him. In 
writing to a friend (February 1908), this is how he 
expressed himself : 

“ Yes, it is thirty years since yon and I first smelt the Liffey. 
Life has been pretty good to us — ^perhaps I should say ‘ God.’ 
I feel inclined to. You have had a terrible trial which I have 
been spared ; but you have got a good son and daughter, and 
that is much to rejoice at. So have I. Just think what it 
would be if it were different. I can’t think of anything more 


, He had beep engaged from early youth onward in 
pursuits of his own choosing, and at every step he 
enjoyed the satisfaction of knowing that in these pur- 
suits he was achieving something, that he was, in fact, 
on the path of discovery. It is only those who have 
joined in serious attempts to solve the problems pre- 
sented by nature, or what is called “ scientific research,” 
who can understand the exultation which fills the*heart 
at the moment of success. Honours or rewards which 
may follow are not thought of. And the triumph 
belongs not only to the “ watcher of the skies,” but is 
shared by the humblest discoverer of things on the earth. 

Testimony to this feeling is not wanting in the utter- 
ances of men of science. In the Memorial Lecture 
given by Ramsay himself to the Chemical Sociely in 
1912, after the death of his friend Moissan, he quoted 
the follovdng words from the preface by Moissan to his 
book on the Electric Fwmace : 

“ But what I cannot convey in the following pages is the keen 
pleasnie which I have experienced in the pursuit of these dis- 
coveries. To plough a new furrow ; to have full scope to follow 
my own inclination ; to see on all sides new subjects of study 
bursting upon me, that awakens a true joy which only those can 
experience who have themselves tasted the delights of research.” 

Ramsay was ever filled with that divine curiosity 
which in spite of obstacles impels the discoverer forward. 
None of the common impediments stood in his way ; 
there was neither poverty, nor Ul-health, nor discourage- 
ment from friends, nor family cares. He was in due time 
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happil 7 married and the comradeship which subsisted, 
between the husband and wife is illustrated throughout 
by the letters, some of which have been quoted, showing 
that she was always the first to hear news from the 
laboratory, as well as to be consulted on aU the concerns 
of their family life. His pride and happiness in the 
doings of his two children when young is also shown in 
man]fletters. Ramsay was spared to practise Vartd’Stre 
grand-p^re, for his daughter married happily in 1906 and 
grandchildren came to enrich the family circle. It was 
a great pleasure to him that during what may be called 
the last happy summer of his hfe, that of 1913, before 
the war cloud gathered, he had the children with him, 
and introduced them to the delights of a holiday in the 
Highlands. His old and ever kind friend. Sir Andrew 
Noble, had lent him a lonely old castle on a rocky 
promontory on Loch Fyne. It had till then been a 
ruin and had only just been restored, and in this romantic 
setting he was able to give his grandchildren their first 
esperiences of swimming and rowing and the manage- 
ment of boats. It would be difficult to say which was 
the happiest of the party. 

That Ramsay had long ago gained ecsperience in the 
ways of children, and profited by it, is shown by the 
following passage contained in a letter to Dr. George 
M‘Gowan so long ago as March, 1886, when his own son 
and daughter were children : 

“ I you wiU, if youi experience is like miue, find a young 
human being a very uninteresting person for a year and a half. 
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^ But after that^one begins to feel the responsibilit7 of a father 
and the interest gtows. "We have got to the story stage now 
and the constant and never-ceasing demand is, “ Tell me what 
you did when you were a little boy.” And no amount of anecdote 
satisfies that craving, so I sometimes desert the sure path of 
truth and wander in the romantic groves of fiction. But it is 
a dangerous process, for the verbal memory of youth is wonderful 
and if one tells the story with the slightest variation the youthful 
mind refuses to accept the innovation and insists on the same 
facts being told in the same words ; and when these same facts 
are fiction it is a little difficult to do so.” 

He and his wife had long established a leputatdon 
for hospitality, and when he retired from the Chair at 
University College they hoped to gather friends about 
them in tbe pleasant country home atHazlemere in Bucks, 
to which they had so recently removed. This, however, 
was not to he, but even in the misfortune which over- 
took him and ended his life in months of physical misery, 
the survivors may try to extract consolation from the 
thought that he was spared the years of “slow con- 
suming age,” the weary watching of declining powers 
which are the lot of many for whom the “ feU sergeant ” 
is less swift in his arrest. 

Dr. Johnson, who had ready-made views on every 
subject, is said to have mamtained tixat, in writing a 
Life and not merely a Panegyric, an intimate friend 
should endeavour to represent it as it really was and 
should mention faults. In the present case it is not 
easy to comply with this precept, not because the 
subject of the memoir had no faults, for to say so 
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^ would be to proclaim him more than maa, a character • 
to which he would have been the last to lay claim. But 
this may he asserted with tiie utmost security that such 
^ faults as he had are hard to discover, and whether they 
concerned Ms scientific work, his public life or his private 
conduct, they were not such as to attract the open 
censure of his contemporaries. Some twenty years ago 
an anonymous attack on him was unfortunately admitted 
into the pages of the Chemical News. Its authorship 
and origin were easily recognisable, but Bamsay paid 
no attention to it. His friends were satisfied that there 
H was no justification for the allegations and e35>ressions 
thus brought forward and which could only be regarded 
as discreditable to the writer. The immense circle 
of his intimate Mends and correspondents is sufficient 
evidence of the virtue that was in him. Here is a 
portion of a letter from a scientific man who had known 
him from the old days in Glasgow University : 

“ He was then as always a delightful oompanion, full of gaiety 
and kindness. It was wonderful to see how absolutely unspoiled 
as a friend he remained amid the shower of honours that came 
upon him. He was never with people too important to give 
him time to welcome in his radiant way an old acquaintance. 
Memories flow in upon me, for 1 saw him in many vicissitudes 
and many were the happy hours 1 i^ent with him.” 

That Ms actions on one or two occasions exposed him 
to criticism is no doubt true, but such imprudences are 
attributable wholly to the exercise of that abundant 
good-nature wmch was a characteristic. He sometimes 
allowed Mmself to be approached too readily by the 
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professional interviewer, forgetting how easy it is for 
the newspaper -enan eager for ‘'copy” to exaggerate 
and distort words uttered in conversation as freely as 
if spoken to a friend. He was always optiroistic in his 
view of what was possible in the application of science 
to practice, as, for example, in his proposal to submit 
coal to distillation m dtu. And he was sometimes too 
eager to get things done and was impatient^ of the 
cautious and apparently dilatory attitude of the majority 
of men of business. This led him on more than one 
occasion to embark on schemes into which he did not 
hesitate to fling money of his own, but which were in 
some cases predestined to disappointment. 

Notwithstanding the extraordinary fame of his long 
series of brilliant discoveries, Bamsay never showed 
that the height to which he had risen in the eyes of the 
world hfted him beyond the range of old friendships. 
Although he left Glasgow in 1880, he kept in close touch 
aU through life with many of the friends of his youth 
there and was never happier than when in their company, 
recalling memories of the trials, humours and triumphs 
of the old days when he was assistant to Professor 
Eerguson. To his students he was the same sympathetic 
and kindly teacher at the end as at the beginning of his 
career, while to his contemporaries he was always 
friendly and courteous. His spirit and his enthusiasm 
for sdentihc research have left their deep impress on 
students young and old, and through them will pass on 
to future generations. 


■» 
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We look back over the centuries and among the 
founders and master builders of thei?* science we see 
the outstanding figures of Boyle and Black, Lavoisier, 
Priestley and Schede, Cavendish, Davy, and Berzelius, 
with a few more. The stream of time bears along to 
oblivion the vast naajority of the sons of men, and though 
in this age of scientific activity there is an ever-increasing 
army of workers, most of them are engaged in supplying 
merely the bricks of which the edifice of scientific know- 
ledge is built. They have their reward in their own day 
and generation. The name of William Ramsay will 
always stand among those of the Master Builders. 

Hb liath shewed thee^ 0 man, what is good ; and what 
doth the Lord require of thee, but to do justly, and to 
love mercy, and to walk humbly with thy Gk)d. 
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Ohphant, Lawrence, 161, 162, 172 
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Oswell, W. C., 122 
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Oxen, 146 
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Parker, Sir Hyde, 123, 152 
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Pollock, Sir Frederick, 167 
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Proteus, the, 56 
Provisions, walking tour, 159 
Fuck (comic newspaper), 68 
Pump near Jaffa, 105 
Punchy 68, 277 
Pyrenees, 189 

Quantification of the Predicate, 174 
Quarantme, at Syra, 53 ; Ancona, 54 ; 
Tneste (with Spogho), 55 ; Beyrout, 
102; Marseilles, 108 
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Quetelet, Prof., 304 
Qmncey, De, 62 

Rabbi, Chief, of Dantzig, 272 

Rabbits, experiments on, 297 

Race Improvement, 310 

Rae, Dr., i6i 

Raffles, Sir Stamford, 173 

Ramsgate, 302 

Rath, Rev. — , 134 

Rawson, Sir Rawson, 214 

Reaction time, 248 

Reader, the, 168 

Red Lion Club, 216 

Regression, 301, 318 

Resemblances, measurement of, 250 

Reynolds, Miss, 308 

Roberts, Mr., 214 

Robertson, Prof. Groom, 267 

Robertson, Rev. — , 173 

Romanes, J., 278 

Ronalds, Sir F., 229 

Ronaldshay, N., 114 

Rougemont, Mr., 207 

Royal Society, 219, 221 

Royat, 154 

Rugby boys, 69 
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Sabine, General Sir Edward, 224 
St. Helena, 148 
St. Simonians, 87 
Sand Fontein, 132 
Sandow, adjudging prizes, 279 
Sanity, tableland of, 38 
SautdeLoup, 192 
Scawfell, 61 
Schepmansdorf, 132 
Schimmelpennmck, Mrs. , 9 
Scott, Robert, 240 
Seals, 1 12 

Semney, temple at, 96 
Sextant, 125, 226 
Shaw, W. N., 234 
Shells, smoke of, 236 
Shendy (massacre), 91, 95 
Sheppard, W. F., 283 
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Short Tour to the East, 48 
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Simon, Sir John, 41, 294 
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Spectacles under water, 186 
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Spencer, Herbert, 167, 178, 257, 292 
SpogUo (in quaMtine), 55 
Sports or mutations, 313 
Spottiswoode, Wm., 72, 183, 210, 232, 

250, 304^ 

Spurgeon, Rev. — , 285 
Stanley, Dean, 69 

15th Earl Derby, 76 

Sir Henry M,, 205, 207 

Statistical instinct, 4 
units, 298 

Statistician and statesman, 312 
Statistics, medical, 44 
Stereoscopic maps, ^264 
StewBxdson, 132 
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241 
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Swakop R., 129 
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Sylvester, Prof, 71 

Symmonds, J. Addington, 181 
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Tam R , 194 
Taylor, Tom, 68 
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Thermometer, 227 
Tiberias, Lake of, 106 
Time, sense of, 277 
Toad, pet, 114 
Tounobis, 41, 131, 185 
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234. 236 

Transfusion of blood, 297 
Trepanning, 31 
Trimty College, 58, 81 
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Tyndall, Prof., 172, 19 1, 254 
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320 
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Victoria N3mnza, 199 
Vienna, 25, 50 
Vignolles, Mr., 187 
Visions of sane persons, 273 
Vivisecting, natural, 32 
Vox ^opuhy 2S0 
Vries, de, 253 


Wagons, 139, 142 
Walfish 127, 132 
Walrond, F , 69 
Water, digging for, 138 
Water sncQces (Danube), 51 
Watson, Rev, H. W., 305 
Weather charts, 231 
Webb, Mr., 170, 206 
Weldon, Prof., 320 
Whales (Shetlmid), 112 
Wharton, Admiral Sir Wm., 165 
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Part I. — General Literature 


Abbott (J. H. M.). AN OXTTLANDER IN 
ENGLAND* Second Edition, Cr 8vo 6s. 


Abraham. — , 

MOUNtAlNfiER. With 75 
Second Edition, DemyZvo isr net 
A Colonial Edition is also publi^ed. 
Acatos (M. J.)* See Tumor School Books. 
AdamaiPranK). JACK SPRAT. With 24 
Coloured Pictures Super Royal ibrno, as 


ao Ulustratious and a Map. Deony 6vo 
xos. 6d. net. 

yGacbylUfl. See Classical Translations, 
^sop. See I.P.L. 

Alnaworth (W. Harrison). Seel P.L 
Aldls (Janet). THE QUEEN OF 
LETTER WRITERS, Marquish db 
S itviGN^, Damb db BonBRiLLT, r6a6-g6. 
'\^th 18 Illustrations. Second Editioiu 
J)emy ^vo, las. 6d. net. 

A Colonial Edition is also published. 
Alexander (WUllam). D D^ Archhidaop 
of ArniMh, THOUGHTS AND 
COUNSELS OF MANY YEARS 
Demy i6ma, as 6d 

* ' St 

C.). See Textbooks of 


Aiken (Henry). ^See I. P.L. 

Allen (Charlea 
Technology. 

Allen (L^ Jeaste). Sea Little Books on ArL 

Allen (J. RomlUy), F.S.A. See Antiquary's 
Books. 

Almack (B.)| F.S.A. See Little Books on 
Art 

Amherst (Lady). A SKETCH OF 
EGYPTIAN HISTORY FROM THE 
EARLIEST TIMES TO THE PRE- 
SENT DAY. With many Illustrations 


THE STORY OF THE 


and Maps. A N'ew and Cheaper Issue. 
Demy Bvo js 6d. net 

Anderson (P. M.). THE _ _ 

BRITISH EMPIRE FOR CHILDREN. 
With 4a Illustrations. Cr, Bvo, as 

Anderson (J. Q.), B.A., NOUVELLE 
GRAMMAIRE FRAN^SE, a l’usagb 
DB sdcOLRS Anglaisbs CrownBvo as 

EXERCICES DE GRAMMAIRE FRAN- 
CAISE. Cr. ivo. xs, 6d. 

Andrewes (Bishop). PRECES PRI- 
VATAE. Translated and edited, with 
Notes, by F E. Brightman M.A , of 
Puscy House. Oxford. Cr Bvo 6s. 

See also Library of Devotion. 

<Anglo-Aa8tralIan.’ AFTER-GLOW ME- 
MORIES Cr ^vo 6s. 

Anon. HEALTH, WEALTH, AND WIS- 
DOM. Crown tvo xs. net 

Arl^otle* THE ETHICS OF. Edited, 
with an Introduction and Notes by John 
Burnbt, M a., Cheaperusue. Demy 8vo. 
xos 6d net 

Asman (H. N.), M.A., B.D. See Jumor 
School Books 

Atkins (H. Q.). See Oxford Biographies. 

Atkinson (C. M.). JEREMY BENTHAM. 
Demy 8ve. ss net 

*Atk!nson (C. T.), M.A., Fellow of Exeter 
College, Oxford, sometime Demy of Mag- 
dalen Qjllege. A HISTORY OF GER- 
MANY, from 1713 to 1815. With many 
Maps. Demy Bvo. xks, net. 

Atkinson JT. D.). ENGLISH ARCHI 
TECTUkE y' With 196 Illustrations. 
Second Edition Reap 8w as 6d. net. 

A GLOSSARY OF lERMS USED IN 
ENGLISH ARCHITECTURE. With 
a6s Illustrations. Second Edition. Reap. 
Bvo 3s. 6d. net 
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Aaden (T«)« M. A., F S.A. See Ancient Cities. 

Aii^us (Morcu^. WORDS OF THE 
ANCIENT WISE Thoughts from Epic* 
tetus and Marcus Aurelius. Edited by 
W. H. D. Rousb, M.A , Latt. D, Fcetp, 
8va. 3s 6d. nei 

See also Standard Library 

Aosten (Jane). See Standard Library, 
Little Library and Mitton (G. E.> 

Aves (Hrneat) CO-OPERATIVE IN- 
DUSTRY. Croum Bvo 5s. net. 

Bacon (Prancia). See Standard Library 
and Little Library. 

Baden-Powell (R. S. Sl) THE MATA- 
BELE CAMPAIGN, i8g6. With nearly 
ICO Illustrations Fourih Edition. Lari^e 
Cr. Bvo 6r. 

Bajgot (Richard). THE LAKES OF 
NORTHERN ITALY. With 37 Illustra- 
tions and a Map Feaj^ Bvo. 51*. net 

Bafley (J. CA M. A. See Cowper (W.). 

Baker (W. u.), M.A See Junior Examina- 
tion Senes. 

Baker (Julian L.), F.I C., F C.S. See 
Books on Busmess. 

Balfour (Grahain). THE LIFE OF 
ROBERT LOUIS STEVENSON. With 
a Portrait. Fourth Edition tn one Volume 
Cr. Bvo Euchntm, 6s. 

A Colonial Edition is also published. 

Ballard (A.), B.A., LL.D, See Antiquary’s 
Books. 

Bally (S. B.). See Commercial Senes. 

Bonlu (Elizabeth L.). THE AUTO- 
BIOGRAPHY OF A 'NEWSPAPER 
GIRL ' Second Edition, Cr Bvo, 6s. 

Barham (R. H.). See Little Library. 

BarlnfP jThe Hon. Maurice). WITH 
THE RUSSIANS IN M^CHURIA. 
Third Edition. Demy Bvo. is. 6d net, 

A Colomal Eldition is also published. 

A YEAR IN RUSSIA. Second Edition. 
Demy Bvp, x6s 6d- net. 

A Colomal Edition is also jpnblisbed. 

Barlng-Gould (SO. THE LIFE OF 
NAPOLEON BONAPARTE Withnearly 
300 lUustr&dons, including a Photogravure 
Frontispiece. Second Edition. Wide 
EoyalBvo. lor 6d. net. 

A Colonial Edition is also published. 

THE TRAGEDY OP THE CLESARS: 
A Study op thb Charactbrs of thb 

CsSAKS OF THB JULlAff AnD ClaUDIAN 
Houbbs, With numerous Illustrations from 
Busts, Gemsi Ckmeos, etc. Sixth Edition. 
Royal Bvo. lor, 6d. net. 

A BOOK OF FAIRY TALB^ With 
numerous IllixsfratiQUS by A* J., Ga^kIh. 
Third Edition. CH Eu/^aon. 6s. f 
also Demy Bvo. 6d. ’ ^ 

OLD ENGLISH FAIRY TALES. With 
numerous Illustrations by F D Bedford. 
Thifd Ediiion. Cr. Bvo.^ Buckram. 6s. 

THE VICAR OF MQRWENSTOW. Re- 
vised Edition. , With a PoTfrait. Third 

OJ^Spra^RY rD^.^With 69 lUustia- 
gons* Fifth Edition. Lae^CrovmBvo. dr. 


A GARLAND OF COUNTRY SONG: 
English Folk Songs with their Traditional 
Melodies. Collected and arranjamd by Si 
Baring-Gould and H. F. Shbppard. 
Demy eto. 6s, 

SONGS OF THE WEST. Folk Songs of 
Devon and Cornwall. Collected from the 
Mouths of the People ByS Barinc^Gould, 
M.A ,andH Fleetwood Shbppard, M A. 
New and Revised Edition, under the musical 
editorship of Cecil J. Sharp Eesrge Im- 
perial Bvo KS. nei. 

A BOOK OF NURSERY SONGS AND 
RHYMES. Edited by S Baring-Gould 
Illustrated. Second and Cheaper Edition 
Large Cr Bvo as 6d. net 

STRANGE SURVIVALS . Some Chapters 
IN THE HiBtory of Man. Illustrated. 
Third Edition. Cr. Bvo as. 6d nei. ' 

YORKSHIRE ODDITIES : IwaDENTS 
AND Strangs Events. Fi/th Edition. 
Cr Bvo. as 6d nei. 

THE BARING-GOULD SELECTION 
READER. Arranged by G. H. Robe. 
Illustrated Crown Bvo. js 6 d, 

THE ^RING-GOULD CONTINUOUS 
READER. Arranged by G. H. Rose. 
Illustrated Crown Bvo. xs 6d. 

A BOOK OF CORNWALL. With 33 
Illustrations. Second Edition. Cr Brno Ox. 

A BOOK OF DARTMOOR. With 60 
Illustrations. Second Edition. Cr. Bvo 
6 s. 

A BOOK OF DEVON. With 35 lUus- 
trations. Second Edition Cr Bvo 6s. 

A BOOK OF NORTH WALES. With 49 
Illustrations. Cr Bvo 6s 

A BOOK OF SOUTH WALES. With S7 
Illustrations. Cr Bvo 6s 

A BOOK OF BRITTANY. With 69 Ulus 
trations. Cr. Bvo 6s 

A BOOK OF THE RHINE : From Cleve 
to Mainz. With 8 IllustrationB in Colour 
by Trevor Hadden, and 48 other Illus- 
trations. Second Edition. Cr. Bvo 6s. 
A Colonial Edition Is also published. 

A BOOK QF THE RIVIERA. With 40 
Illustrations. Cr. Bvo. 6s 
A Colomal Edition is also published. 

A BOOK OF THE PYRENEES With 
as Ulustrations Cr. Bvo 6s 
A Colonial Hkiition is also published. 

See also Little Guides. 

Barker (Aldred F.)« See Textbooks of 
Technology 

Barker (B ), M.A. (Lnt^ Fellow of Merton 
College, Oxford THE POLITICAL 
THOUGHT OF PLATO AND ARIS- 


TOTLE. Denfy 8f7a. zox. 6d* nti. 
BarneA (W. D.D, See Cburchi]&an'$ 
Bible. 

Barnett (Mra. P. A.). See Little Library. 
Baron (R. R. N.), M A. FRENCH PROSE 
COMPOSITION Third Edition. Cr Bvo. 
as* 6d. JTiM/, jx. pet 
See also Janior School Books. 

Barron <H. M.), Wadham, College, 

Oxford. TEXTS FOR SERMONS. With 
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a Preface by Canon Scott Holland. 
Cr. 3X 6d 

Bartholomew (J. C.), F ItS.E. See C. G. 
Robertson. 

Baatablo (C. R), LLD THE COM- 
MERCE OF NATIONS Fourth. Ed 
Cr 8w. aj 6d 

Bastlan (H. Cbarlton^ M A.,M D,, F.R.S 
THE EVOLUTION OF LIFE With 
Diagrams and many Photomicrographs. 
Demy %vo js net 

Batson (Mrs. Strahen). A CONCISE 
HANDBOOKOF GARDEN FLOWERS. 
Feafi, 8vo. 2S 6d. 

THE SUMMER GARDEN OF 
PLEASURE. With 36 niustradons in 
Colour by Os mdnd Pittman. Wtde Demy 
6vo, isj. net. 

Batten (LorineW.). Ph.D„ S.T.D. THE 
HEBREW PROPfeT. Cr.Bw 3s.6d.net 

Bayley (R. Child). THE COMPLETE 
PHOTOGRAPHER. With over 100 
Illustrations. Third Edition. With Note 
on Direct Colour Process. Demy 8vo. 
zos 6d, net. 

A Colonial Edition is also published. 

Beard (W. S.\ EASY EXERCISES IN 
ALGEBRA FOR BEGINNERS. Cr Bvo. 
zs. 6d. With Answers. ^ zs ^ 

See also Junior Examination Series and 
Beginner's Books. 

Becldord (Peter). THOUGHTS ON 
HUNTING. Edited by J. Otho Pagkt, 
and Illustrated by G. H Jalland. Second 
JSdition, Demy Qvo. 6s 

Beclcford (WiUlam). See Little Library, 

Beeching; C.), M,A, C^on of West- 
minster See Library of Devotion 

Beerbohm (Max). A BOOK OP CARI- 
CATURES Imjenal Aia ^is net, 

Begble (Harold). MASTER WORKERS. 


Illustrated. JJemy ^vo js to. net. 
Behmen (Jacob). DIALOGUES ON THE 
SUPERSEN SUAL LIFE. Edited by 
Bernard Holland. Fca^. Bw. ax 6d. 

Arthur %HE SKIRTS I 
With 16 Ulus- 


Bell (Mrs. Arthur a.). THE SKIRTS 
OF THE GREAT CITY. With 16 Illus- 
trations m Colour by Ajuthur G. Bell, 


17 other Illustrations, and a Ma^ . Second 
Edition Cr 8vo. 6s. 

BeUoc (Hilaire), M P. FARTS. With 
7 Maps and a Frontispiece in Photogravure. 
Second Edition^ Revised Cr 8vo 6x 
HILLS AND THE SEA Second Edition 
Cro^ 8vo 6x. 

ON NOTHING AND KINDRED SUB- 
JECTS 8®^ 5^ 

A Colonial Editioa is also published 


BiblJogra- 


Edition. Cr. Bvo. 


Benson (Arcbbf^hop) 
'Cv^iOunion Addreues, 
' Bvo.^ 3 /. net. 


'S, 6d. 

GOD'S BOARD 
!s. Second Edition. 


Benson (A C.), M.A See Oxford Bio- 
graphies 

■ Benson (R. M.). THE WAY OF HOLI- 
NESS. a Devotional Commentary on the 
119th PsaJm. Cr Bvo. 5s 
Bernard (B. R.), M.A , Canon of Salisbury 
THE ENGLISH SUNDAY: its Origins 

AND ITS Cl ATMS Fca /. BvO IX. 6 d 

Bertouch (Baroness de) THE LIFE 
OF FATHER IGNATIUS. Illustrated. 
Demy Bvo lox. 6d. net. 

Beruete (A. de). See Classics of Art. 
Botham- Edwards (Miss). HOME LIFE 
IN FRANCE. With ao Illustrations. 
F^/ih Edition. Crown Bvo 6s, 

A Colomal Edition is also published. 
Bethune-Baker (J. P.)| M.A See Hand- 
books of Theology. 

Bldez (J.), Bee Bysantine Texts. 


FAITH. With Introductions and Notes. 
Second EdiiioUf Cr Bvo 6x, net. 

Blnns (H. BO- THE LIFE OF WALT 
WHITMAN. Illustrated, Demy 8e' 0 
lox 6d net 

A Colonial Edition is also published. 
Dlnyon(lVIrs. Laurence). NINETEENTH 
CENTURY PROSE. Selected and ar- 
ranged by. Crown Bvo 6s. 

Blnyon (Laurence). THE DEATH OF 
ADAM AND OTHER POEMS. Cr.Bvo. 
3X. 6d. net. 

See also Blake (William) 

Bfrch (Walter de Gray), LL.D , F.S.A 
See Connoisseur’s Library. 

Blmstlngl (Ethel). See little Books on Art. 
Blackmantle (Bernard). See I . P. L. 

Blair (Robert). See I P L 
Bl^ William)* THE LETTERS OF 
william BLAKE, together with a 


Li^a BY Frbdkrick Tatham. Edited 
from the Original Manuscripts, with an 
Introduction and Archibald G, 

B. Russell. With za Illustrations. 
Detny Bvo je 6d net 
ILLU^R^TIONS^ OF THE BOOK 6 f 
JOB. W^b f(^nera]; Introduction by 
Laurence BmvoK- Qmrto. aix. nei. 

See also Blair (Robert), LP L., and 
'Jpittle Libra^. 

Biom (J. ^arvey), M. A. SHAKE- 
8 J>EARE’S GARDEN. Illustrated. 
Fdhj> B»<7 3x.-6<f. ; leather^ ^ 6J net 
See also Antiquary's Boolu 
BYouet (Henri). See Beginner's Books. 
Boardman (T. H.), M A See French (W ) 
Bodl^ (J. E. C.), Author of' France.' THE 
CORONATION OF EDWARD VIL 
^my Bvo, aix net By Command of the 

the SOUL'S 

PILORIMXGE : UevohonBl Readings 
from the Published and Unpublished writ- 
ings of George Body, D.D. Selected and 
nrzanged by J H. BURN, B.D., F.R.S.E. 
Demy i6mo, as, 6d. 
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Bona (Cardinal). See Library of Devotion. 

Boon (P. C.)., B A. See Commerdal Senes. 

Borrow (Qeorffe). See Little Library. 

Boa (J. RItzema). AGRICULTURAL 
ZOOLOGY. Translated by T. R. Aims- i 
WORTH Davis, M. A. With 155 Illustrations. ; 
Third EdtUon, Cr. Zvo. 3 ;. 6d. 

Botti^CC. O.), B.A. EASY GREEK 
EKERCISES. CV*i %tto* or. 1 

See also Tumor Examination Series. I 

BonltinjrCWO TASSO AND HIS TIMES j 
With 04 Illustrations. Denty lor. 6d. 
net, 

Boulton (E. SA M. A. GEOMETRY ON 
MODERN LINES. Cr. Bva m. 

Boulton (Wmiam B.). T H O M A S I 
GAINSBOROUGH. Hia Life and Work, 1 
Fnends and Sitters. With 40 Illustra' , 
tions. Second Ed. EemyBvo. ns. 6d.net 

SIR TOSHUA REYNOLDS, P.RA. With | 
49 Illustrations. Demy Bvo, ns 6d. net. 1 

Bowden^. M.). THE IMITATION OF i 
BUDDHA : Being Quotations from 
Buddhist Literature for each Day iu the . 
Year. F\fik Edition. Cr i6pto, as 6d. 

Bo;|ri6 0 V.). CHRISTMAS AT THE ZOO. 
With Verses by W Boylb and 34 Coloured 
Pictures by H. B. Nbilson. Super Roy (el 
x6mo. as. 

Brabant (P. OOi M.A. Sea Little Guides. 

Bradley (A, Q.). ROUND ABOUT WILT- 
SHIRE With 14 Illustrations] m Colour 
by T. C. GdTCH, 10 other Ulustratictps, and 
a Map, Second Edition, Cr. Bvo. &r, 

A Colonial Edition is also nublished. 

THE ROMANCE OF NORTHUMBER- 
LAND. With 16 Illustrationa^ Colour by 
Frank Southoatb, R.B A , and la from 
Photograpbsi. Eetny Bvo. 7s. 6d net, 

A Colonial Editic^ is also published. 

Bradley (Jobn W.k Sea Littla Books on 
Art 

Braid (Jame^i Open Ohamnioui loor, X005 
and igo6 ADVANCED GOLF mfi 
88 Photographist and Dikgranis. Third 
Edition, ^ net. 

A Colonial puhhshed. 

Braid GREAT 

GOLFERS IN’THE MAKING Editad 
With 04 Hlpstrarions. 
Svo. 'ns. 6d. net. 
Idltloa ^ also mblished. 

N.). MACEDONIA: 
JTD THF.IR FUTURE. 

I and Maps Dewy Bvo. 


by Hbnry 
Second Editn 
A Colonial 
Brallaford (H. 
ITS RACES 
With Photoj 
ZB5. 6d. net 
Brodrlck OMary' 
aon). A CON 
EGYPTIAN Al^ 


;d Morton (A. Ander- 

-lE DICTIONARY OF 
. HiEOLOGY. A Hand- 
Book for Students and Travellerv With 80 
Illustrations and many Car Loaches Cr Bvo 
^s 6d. 

Brooka (B« B ), B Sc (Lond), Leicester 
Municipal Te^nical School, and .foraea 
(W. H, N.). A,R C.S , A.M IJE,E , Mhm- 
cipal School of Technology, Manmiester. 
See Textbooks of Technology. 

Brooks (E. W.). See Hanulfon (F. J ) 


Brown (P. H.), LL.D. SCOTLAND IN 
THE TIME OF QUEEN MARY. Dewy 
Bvo. 7s. 6d net 

Brown (S. B.>, M A., B.Sc , Senior Science 
Master at Uppingham. A PRACTICAL 
CHEMISTRY NOTE - BOOK FOR 
MATRICULATION AND ARMY CAN- 
DIDATES Easy Ejroenments on the 
Commoner Substances Cr.eto, ss 6d.net. 

BrownfJ. Wood), M.A. THE BUILDERS 
OF FLORENCE With 74 Illustrations 
byHBKBBRTRAiLTON Demy 4^0. rBr net 

Browne (Sir Thomas). See Standard 

Bro^Si (C. L.). THE HEART OF 
JAPAN. Illustrated. Third Edtiion. 
Cr, Bvo, 6x ; also Demy Bvo 6d 

Brownlnfir (Robert). See Little Libraw. 

Bryant (Walter W.), B A, F R.AS., F.R. 
Met Soc., of the Royal Observatory, Green- 
wich. A HISTORY OF ASTRCJNOMY. 


by H. B. Neixson. Cr Bvo. qj 6d. 

Bhckton (A. M.) THE BURDEN OF 
SNGELA Second Edition. Cr. Bvo 3^. 
6d. net. 

EAGER HEART : A Mystery Play Seventh 
Edition Cr Bvo. zx net 

KINGS IN BABYLON . A Drama, Cr Bvo. 
XX net 

SONGS OF JOY Cr Bvo is net. 

Budge (B. A. Wallis). THE GODS OF 
THE EGYPTIANS With over zoo 

Coloured Plates and many Illustrations. 
Ttvo Volumes. Royal Bvo ;£'3, qx net 

Bull (Paul), Army Chaplain. GOD AND 
OUR SOLDIERS. Second Edition. 

Cr. Bvo. 6s. 

A Colonial Edition is also published. 

Bulley CAd^). See DiDce (Lady). 

Banyan (John). $ee Standard Library and 
LiDtory of Devotion. 

Blirch (a. J,), M A, F.R.S. A MANUAL 
OF ELECTRICAL SCIENCE. Illus- 
trated C9 Bvo qx 

Burgesa (Qelett). 6OOPS AND HOW TO 
Be them. Illustrated. Small ^0. 6s. 

Burke (Bdntund). See Standard Library. 

Burn (A. B.), D D , Rector of Handsworth 
and Frebenda >7 Lichfield. See Hand- 
books of Theology, 

Bum (J. H.), B D , F R. S. E. THE 
CHURCHMAN'S TREASURY OP 
SONG: Gathered from the Christian 
poetry of allaggs. Edited by, Feap. Bvo. 
ox. 64. netr See also Library of Devo tion 

Bumand (Sir P. C.). RECORDS AND 
i^MlNISCENCEk With a Portrait by 
H V. HBRKOMBit. Cr. Bvo. Fourth and 
Cheaper Edi fton. 6s 
A Colonial Edihon is also published. 

Buma (Robert), THE POEMS. Editedby 
Andbkw Lano and W A Craigjb With 
Portrait Third Edition. Desfty Bvo, gilt 
top. 6s. ^ 

See also Standard LibrO^ 4 
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Banulde (W. P.), M.A. OLD TESTA- 
MENT HISTORY FOR USE IN 
SCHOOLS. ThirdEdtHott. Cr. %vo» v. 
Burton (Alfred). SeeLFL. 

BuflseUCP. W.), DD CHRISTIAN 
THEOLOGY AN D SOCIAL PROGRESS 
Bampton Lectures of 1905) Defny 
800. xo.r hd, iiei 

Butler (Joseph), D D See Standard 
Library. 

Caldecott (Alfred), D.D. See Handboolcs 
of Theology. 

Calderwood (D. S.), Headmaster of the Nor- 
mal School, Edinburgh. TEST CARDS 
IN EUCLID AND ALGEBRA. In three 
packets of 40, with Answers, zr each. Or 
in three Boolu, price a/f , sd.. and 3//. 
Cann]ng(QeorM). See Little library 
Capey (B. F. H.), See Oxford Biographies. 
Careless (John). See l.P L. 

Carlyle CThonias). THE FRENCH 
REVOLUTION, Edited by C R L 
Flbtchbr, Pellow of Magdalen College, 
Oxford. Three Volumes O Bvo. t8j 
THE LIFE AND LETIERS OF OLIVER 
CROMWELL With an Introduction 
by C. H. Firth, M,A , and Notes and 
Appendices by Mrs. S C, Lomas. Three 
Volumes. Demy Svo. i8r net, 

Carlyle (R. M. and A. J.), M.A. See 
Lwders of Religion 

Carmichael (Philip). ALL ABOUT 
PHILIPPINE, ^ith 8 lUustrations. 
Cr, Bvo. as. 6d. 

Caii>enter(MargaretBoyd) THE CHILD 
IN ART. With TO Illustrations Second 
Edition Large €r, Bvo, 6r, 

Cavanagh (Francis), M D. (Edin \ THE 
CA]^ OF THE BODY. Second Edition, 
Demy ^0. js, 6d. net, 

Celano (Thomas of) THE LIVES OF ST. 
FRANCIS OF ASSISI Translated into 
English by A. G. Ferrebs Howell. With 
a Frontispiece. Cr Bvo net, 

Channer (C. C.) and Roberts (M. B.)> 
LACEMAKING IN THE MIDLANDS, 
PAST AND PRESENT. With 16 fuU- 
page Illustrations. Cr. Bvo as, 6d. 
Chapman (S. J.). See Books on Business. 
Cbatterton (Thomas). See Standard 
Library 

Chesteilldd (Lord), THE LETTERS OF, 
TO HIS SON Edited, with an Introduc- 
tion by C Strackey, with Notes by A. 
Caltkrop. Tivo Volumes, Cr. Bvo. lar 
Chesterton (G.K.). CHARLES DICKENS. 
With two Portraits in Photogravure. Ei/ih 
Edition, Cr Bzto 6s, 

Chllde Charles P.), B A , F R.C.S. THE 
CONTROL OF A SCOURGE • Or, 
How Cancer is Curable. JOemy Bvo 
7J. 6d net 

Christian (P. W.). THE CAROLINE 
ISLANDS. With many lUustratioDB and 
M^. Deshy Bvo, tas, 6d, net. 

, Cicero. See Classical Translations. 
Clapham (J. H.), Professor of Economic" in 
the Uni verity of I.ceds. THE WOOL 


LEN AND WORSTED INDUSTRIES. 
With 3z Illustrations and Diagrams. C^. 
Bvo 6s, 


Illustrations. Thx^ Edition. Large Post 
Bvo, 3f. 6d net _ , 

AIMS AND IDEALS IN ART. Eight 
Lectures delivered to the Students of the 
Royal Academy of Arts. With 3a Illustra- 
tions. Second Edition, Large Post Bvo, 

5s net 

Cleather (A. L.). See Wagner (R) 

Clinch (G.), F G S. See Antiquary's Books 
and Little Guides 

Clough (W. T.) and Dunstan (A. E.). 

See Junior School Books and Textbooks of 
Science. „ „ 

Clouston cr. S.), M D , CC D., F R S.E. 
THE HYGIENE OF MIND. With 10 
Illastrationa. Fourth Edition. Demy Bvo. 

IS, 6d. net. 

Coast (W. G.), B A. EXAMINATION 
PAPERS IN VERGIL. Cr Bvo. iw- „ , 
Cobb (W. P.), M A. THE BOOK OF 
PSALMS : with a Commentary Demy Bvo, 
zor 6d. net 

Coleridge (S. T,). POEMS. Selected wd 
Arranged by Arthur Symons, With a 
Photogravure Frontispiece Fcaj^. Bvo, 
as. 6d net ^ 

CoUlngwood (W. G.), M.A. THE LIFE 
OF JOHN RUSkIn. With Portrait. 
Sixt/i Edition, Cr Bvo as 6d. net 
CoUins (W, BO. M.A. See Churchman's 
Library. 

Combe (Wffllam). See I PL. 

Conrad (Joseph). THE MIRROR , OF 
THE SEA. Memories and Impressions. 
Third Edition Cr, Bvo 6s 
Cook (A, M.), M. A. , and Marcbant (E- C. ), 
M,A. PASSAGES FOR UNSEEN 

TRANSLATION. Selected fromLatin and 
Greek Literature, Fourth Ed. Cr, Bvo m 6d.. 
LATIN PASSAGE FOR UNSEEN 
TRANSLATION. ThirdEd. CrBvo.xsSeL 
Cooke-Taylor (R. W.). THE FACTORY 
SYSTEM, Cr. Bvo. as 6d, 

Coolldge (W. A. B.), M.A* THE ALPS 
Wth many lUustratioi^ Demy Bvo, 
•fs ^net 

A Colonial Edition is also published. 
CorelU (Marie). THE PASSING OF THE 
GREAT QUEEN. Second Edition. Fcap. 

A Christmas GREETING. Cr.^ta. xs, 
Corkran (Alice). See Little Books on Art. 
Cotes (Everard). SIGNS AND POR- 
TENTS IN THE FAR EAST. With 35 
Illustrations. Second Edition, Demy Bvo, 
7r. "601. net 

A C-fl j-ir! 's a'so -ii Vished. 

Cotes ^Rosemary'. DAM't'S GAJ^EN. 
n i Tw-.i'b j.ec*. 'iecend Mdstion, 
pt-yf 1' leatl’e* , ■ 

]' ’ ■ I-; . . * -pntwpie^^a 
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Cowley (Abraham). See Litde Library 
Cowper (WilUam). THE POEMS. 
Edited with an Introduction and Notes by 
J. C. Bailey, M A. Illustrated, including 
two unpublished designs by William 
Blake* Demy %'i/o lox 6 d neim 
Cox (J. Charles). See Ancient Cities, Anti> 
quary's Books, and Little Guides. 

Cox (Harold), B.A. M P. LAND 
NATIONALIZATION AND LAND 
TAXATION Second Edition revised, 
Cr 8w 3r 6d net 
Crabbe (Georgre). See Little library 
Cralk (Mrs.). See Little Library. 

Crane (C. P.), D S 0 See Little Guides 
Crane (Walter), R.W.S. AN ARTIST’S 
REMINISCENCES. With 123 Illustra- 
tions by the Author and others from Photo- 
graphs. Second Ediiton, Den^iZvo, i8r. 
net, 

A Colonial Edition is also published 
INDIA IMPRESSIONS With 8a IUus- 
trations from Sketches by the Author. 
Second Edition. Demy^vo, js 6d net. , 
A Colonial Edition is also pubhshed. 
Craahaw (Richard). See Little Library. 
Crawford (P. Q.). See Danson (Mary C ) 
Crofts (T. R. N ). M A , Modern Language 
Master at Merchant Taylors' School. See 
Simplified French Texts. 

Cross (J. A.), M A THE FAITH OF 
THE BIBLE. Ecap ivo, ar 6d net 
CmlkshankCa.). THE LOVING BAL- 
LAD OF LORD BATEMAN. With 11 
Plates. Cr. i6mo zs 6d. net. 

Crump (B.). See Wagner (R.). 

CunUAe (Sir F. H. Fellow of All Souls' 
Coll^ Oxford. THE HISTORY OF 
THE BOER WAR. With many lUus- 
tratioDS, Plans, and Portraits. In a voir 
Quarto, zss. each. 

Cunynghame (H. H.), C.B. See Connois- 
sour'sLibrary 

Cutta (B. L.), D D. See Leaders of Religion 
DanleU (Q. W.), M.A See Leaders of 
Religion 

Dante fAllghleri). LA COMMEDIA DI 
DANTK The Italian Text edited by 
Paget Toynbee, M A, D Litt. Cr.Zvo. 6s 
THE DIVINE COMEDY. Translated 
by H. F Caet. Edited with a Life of 
Dante and Introductory Notes by Paget 
Toynbee. M A,, D Litt Demy^vo 6d 
THE PURGATORIO OF DANTE 
Translated into Spenserian Prose by C. 
Gordon Wright. With the Italian text. 
Fcaf. 8v0. ar. 6d. net. 

See also Little Library, Toynbee (Paget), 
and Vernon (Hon. W Warren) 

Darley (Q eorge). See Little Library. 
D»Arcy (R. P A M A A NEW TRIGON- 
OMETRY FOR BEGINNERS With 
numerous diagrams. Cr hvo. ar 6d. 
Davenport (CyrU). See Connoisseur’s 
Library and Little Books on Art. 
Davenport (James), THE W ASH- 
BOURNE FAMILY, With IS Illustra- 
tions and a Map. Royal %oo. axr. nwt. 


the PAGEANT OF 
LONDON, "V^th 40 Illustrations in 
^lour by John Fulletlovk, R,I. InTSoo 
relumes, DemyBivo. igr net, 

Davla fH. W. C.), M.A, Fellow and Tutor 
of Balhol College. ENGLAND UNDER 
THE NORMANS AND ANGEVINS : 
1066-1272, With Maps and Illustrations. 
Demy Bvo. lOS? 6d. net 

Dawson (Nelson). See Connoisseur’s library. 

Dawson (Mrs. Nelson). See Little Books ou 
Art 

Deane (A. C.). See Little Library. 

De^ (Stony R-). THE TRIALS OF 
FIVE QUEENS; Katharine of 
Aragon, Anne Boleyn, Mary Queen 
OF ScoT^ Marie Antoinette and Caro- 
line OP Brunswick. With 12 Illustrations. 
Demy Brno tor 6d net. 

A Colonial Edition is also published. 

Dearmer (Mabel). A CHILD'S LIFE OF 
CHRIST. With 8 Illustrations in Colour 
by E. Fortescue-Brickdale. Large Cr. 
Bvo fir. 

Delbos (Leon). THE METRIC SYSTEM 
Cr. 8®<7. ar. 

Demosthenes. AGAINST CONON AND 
CALLICLES. Edited by F. Darwin 
Swift, M.A Second Edition, Fea^. 
2tvo. as 

Dickens (Charles). See Little Library, 
I P.L., and Chesterton (G K.). 

Dickinson (Bmlly). POEMS. Cr. 8ve. 

4fS 6d. net. 

Dlckiason (Q. L.), M.A, Fellow of King's 
CollMre, Cambridge. THE GREEK 

VIEW OF LIFE Sixth Edition. Cr. 
8vo. as 6d. 

Dilke(Lady), Bulley (Miss), and Whitley 
(Miss). WOMEN’S WORK- Cr. Bve. 

as 6d. 

Dillon (Edward), M A See Connoisseui's 
Library and Little Books on Art 

Dltchlleld (P. H.), M A, F S A THE 
STORY OF OUR ENGLISH TOWNS 
With an Introducuon by Augustus 
Tessop^D.D. Second Edition. Cr.Bva. fir. 

OLD EN^GLISH CUSTOMS: Extant at 
the Present Tune Cr Bvo fir. 

ENGLISH VILLAGES. With 100 Ulustra- 
tions Second Edition Cr. Bvo. as. 6d, net 

THE PARISH CLERK. With 31 
Illustrations. Third Edition. Demy B/vo. 
•ts 6d. net 

Dixon (W. M.), M A A PRIMER OF 
TENNYSON. Second Edition. Cr.Bvo. 
as 6d. 

ENGLISH POETRY FROM BLAKE TO 
BROWNING. Second Edition. Cr, Bvo 

Dobbs (W. J.), M.A See Textbooks of 
Science. 

Doney(MHy). SONGS OF THE REAL. 
Cr Bvo. 3r 6d. net 

Douglas (Hugh A). VENICE ON FOOT. 
With the Itinerary of the Grand CanaL 
With 75 Illustraiions and 11 Maps- Fea^. 
Bvo, 5s net. 
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Dowlas (Jame*). THE MAN IN THE 
PULPIT Cr Bvo, 

^i-^lSgaRSTOWlN THE 
PRAYER BOOK. Cr. 8vo 6s. 

See also Cburchman’s Library. 

Draefi (Q0« See Books on Business. 

Drap^ (P« W. M.). See Simplified Frencli 
Texts 

Driver (S. RA D D., D C L., Regius Pro- 
fessor of Hebrew in the University of 
Oxford SERMONS ON SUBJECTS 
CONNECTED WITH THE OLD 
TESTAMENT Cr. Svo 6s. 

See also Westminster Commentaries. 

Dry (Wakflllnff). See Little Gmdes. 

Dryhorri: (A. RO* See Little Books on Art 

Da Bnlsson (J. C.)i M. A. See Churchman's 
Bible. 

Dusrald (Charles). See Books on Business. 

Dumas (Alexandre). THE CRIMES OF 
THE BORGIAS AND OTHERS 
With an Introduction by R S. GARiraTT 
With g Illustrations. Cr. %ao 6s. 

THE CRIMES OF URBAIN GRAN- 
piER AND OTHERS. With 8 inustra- 
dons. Cr. 'S/oo, 6r. 

THE CRIMES OF THE MARQUISE 
DE BRINVILLIERS AND OTHERS. 
With 8 Illustrations Cr. 6vo. 6x. 

THE CRIMES OF ALI PACHA AND 
OTHERS. With 8 Illustrations. Cr. 8w. 

Colonial Editions are also published. 

MY MEMOIRS. Translated by E. M. 
Waller. With an Introduction by Andrew 
Lakg. With Frontispieces in Photogravure 
In six Volumes. Cr. Bvo, 6s. each volutne. 

A Colonial Edition is alsojpubliahed 
VoL. I. i8oa-i8sx, VoL. Hi 1896-1830. 
VoL. II. 1899-18^ VoL. IV. 1830-1831. 

DuncanCDavld), D Sc . LL.D. THE LIFE 
AND LETTERS OF HERBERT 
SPENCER. With 15 lUnstrations. Demy 
Bvo. isj 

DunnCJ.T)., D Sc . andMandellafV. AA 
GENERAL ELEMENTARY SCIENCE. 


With 1x4 Illustrations. 
Cr. Svo 3J 6d. 


Second Edxiion. 


Cr. Bvo V 6a. 

Duxxstan (A. B.), B.Sc. (Lond.), East Ham 
Technical College. See Textbooks of 
Science, and Junior School Books 

Durham^he Bari of ). A REPORT ON 
CANADA. With an Introductory Note. 
Deitty Bvo as 6d net. 

Datt(W. A.). THE NORFOLK BROADS 
With coloured Illustrations by Frank 
Southgate, R B.A. Second Edstion. Cr 

WILD LIFE IN EAST ANGLiA. With 
16 Illustrations in colour by Franic South- 
gat^ RB.A. Second Mdiiton. Demy 
Bvo, IS. 6d. net. 

SOME LITERARY ASSOCIATIONS OF 
EAST ANGLIA. V^th x6 Illustrations in 
Colour by W Dexter, RB.A., and 16 
.other lUnstrations. Demy Bvo. lOf. 6d» net 
^ age also Little Guides. 


THE WORLD DISCOVERED. 

i6mo. as net ^ ^ 

Bdmond8(Ma|or J> E.), RE.;D A Q,-M.G. 

See Wood (W Birkbeck) ^ v 

Edwards (Clement), M.P. RAILWAY 
NATIONALIZATION. Second Edition^ 
Revised. Crovm Bvo as 6d. net. 
Edwards (Wa Don^las)* See Commercial 
Senes. _ ^ _ 

Bdwardes fTlckner). THE LORE OF 
THE HONEY BEE. With many Illustra- 
tions. Cr Bvo. 6s. 

M-if ■ A HISTORY OF 
miTISH COLONIAL POLICY. A 
Cheaper Issue, with a supplementary 
chapter. Detm Bvo. ^ 7s. 6d. net 
A Colonial Edition is also published. 
Bllaby (C. G.)* See Little Guides. 

BUerton (P. u.)a See Stone (S. J ). 
BpIctetnSa See Aurelius (Marcu^. 
Brasmua. A Book called m Latin EN- 
CHIRIDION MILITIS CHRISTIANI, 
and m English the Manual of the Chnstian 
Knight Eca^ Bvo. m 6d net 
EwaldfCarl). TWO LEGS, AND OTHER 
STOIUES. Translated from the Danish 
by Alexander Teixeira db Mattos. 
lUostrated by Augusta Guest. Large Cr. 

PaSrbrother (W. H.), M.A THE PHILO-^ 
H. GREEN ■ 


SOPHY OF T. 
Edition. Cr 


Second 

Edition. Cr Bvo. ss 6a, 

Pea (Allan). SOME MAUTIES OF THE 
SEVENTEENTH CENTURY. Wiili 
82 Illustrations. Second Edition. Demy 
Bvo. ras. 6d net , 

THE FLIGHT OF THE KING. With 
over 70 Sketches and Photographs by the 
Author. I/ew and revised Edition. 
Demy Boo 7s 6d. net. 

A Colonial Edition is also published. 

SECRET CHAMBERS ANL HIDING- 
PLACES. With Bo Illustrations. Neiuand 
revised Edition. J^emy Bvo. 7J 6d. net, 
A Colomal Edition is alsopubiiBhed* 

Perrier (Susan). See Little Library; 

Pldler Claxton), M.lnsc. CE. See 
Books on Busmess 

PieldluffUlenty). See Standard Library. 

Finn (S. W.), M. A. See J unior Examination 
Series. 

Firth (J. B.). See Little Guides. 

Pirth (C. H.), M A, Regius Professor of 
Modem History at Oxford CROM- 
WELL’S ARMY; AHifltory of the English 
Soldier during the Chvil Wars, the Com- 
monwealth, and the Protectorate. Cr. Bvo. 
6s 

Rrtb (Edith B.). See Beginner's Books, . 

FitzGerald (Edward). /IHERUBAIYAT 
OF OMAR KHAYYAM. Printed from 
the Fifth and last Edition. With a Com- 
mentary by Mrs. Stephen Batson, and a 
Biography of Omar by_ E. D Ross. Cr, 
Bvo. 6s. See also Mmiature Library. 
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ntzOerald (H. P ). A CONCISE HAND- 
BOOK OF CLIMBERS, TWINERS, 
AND WALL SHRUBS. lUustrated. 
Fcap. Zoo, ^ 6d, net, 

Fitzpatrick (S. A. O.). See Ancient Cities 
Flecker (W.n.)i M A,D C.L., Headmaster 
of the Dean Close School, Cheltenham. 
THE STUDENTS PRAYER BOOK. 
The Text of Morning and Evening 
Prayer and Litany. With an Introduc- 
tion and Notes. Cr Qvo as 6ti 
Fletcher (J S) A BOOK OF YORK- 
SHIRE With z6 lUuBtrations in Colour 
^ Wal Paget and Frank Southgate, 
R.B A., and xa firom Photographs. Demy 
Bvo •js, 6rf. net 

A Colonial Edition is also published 
FIuzCA. W.), M.A., Wilham Dow Professor 
of Political Economy m M*Gill University, 
Montreal. ECONOMIC PRINCIPLES. 
Dem.y Bvo qs 6d, net. 

Foat (P W. <3 ), D Litty M A, Assistant 
Master at the City of London School. 
LONDON: A READER FOR YOUNG 
CITIZENS With Plans and Illustra- 
tions. Cr Bvo IS 6d, 

Ford (H. Q ), M.A , Assistant Master at 
Bristol Grammar SchooL See Junior School 
Books. 

Porel (A.) THE SENSES OF INSECTS. 
Translated by Macxeod Yearsley, With 
a Illustrations. Demy Bvo tos. 6d. net. 
Porteacue (Mrs. Q.). See Little Books on 
Art. 

Fraser (J. P.% ROUND THE WORLD 
ON A WHEEL With loo lUustrationa. 
Fi/ih Edition Cr, Bvo 6s 
A Colonial Edition is also publiahed- 
Prench (W .), M.A See Textbooks of Saence 
Preudenrelch (Ed. von). DAIRY BAC- 
TERIOLOGY A Short Manual for 
Students. Translated by J R. Ainsworth 
Davis, M A. Second Edition, Revised, 
Cr Bvo as 6d. 

Pulford (H. W.), M a. See Churchman's 
BiHe. 

Puller (W. Pi), M.A. See Simplified French 
Texts. 

*Fyvle(John), TRAGEDY QUEENS OF 
THE GEORGIAN ERA ^ith i6 Illus- 
trations. Demy Bvo xox 6d net 
Qallaber (D.) and Stead (W. J.). THE 
COMPLETE RUGBY FOOTBALLER, 
ON THE NEW ZEALAND SYSTEM. 
"S^th 3s UlUstradons. Second Ed* Demy 
Bvo, ■io5,6d,nei,^ 

A Colonial Edition i$ also published. 
OalHchan (W. M.), See Litfle Guides. 
Qambado (Geoffr^, Esq.). See 1 P L. 
Qaskell (Mrs.). See Little Library, Stan- 
dard Library and Sixpenny Novels 
Qasqueti the Right Rev. Abpot, O S B See 
Antiquary's Books 

George (H.B>)> M A., Fellow ofNew College, 
Oxford BATTLES OF ENGLISH HIS- 
TORY. With numerous Plans. Fourth 
Edition, Cr. Bvo, 3 ^ 6d 
A HISTORICAL GEOGRAPHY OF THE I 


BRITISH EMPIRE. Third Edition 
Cr Bvo 3J. 6d, 

Qlbblns^, de B.), Litt.D., MA. IN- 
DUSTRY IN ENGLAND : HISTORI- 
CAL OUTLINES With 5 Maps. P^th 
Edition, Demy Bvo zos 6d, 

THE. INDUSTRIAL HISTORY OF 
ENGLAND. With Maps and Plans. 
Fourteenth Edition. Revised. Cr, Bvo. sr. 

ENGLISH SOCIAL REFORMERS 
Second Edition Cr Bvo. as 6d. 

See also Hadfield(R. A.)., and Commer- 
cial Senes. 

Gibbon (Edward). MEMOIRS OF MY 
LIFE AND WRITINGS Edited by 
G. Birkbeck Hill, LL.D Cr. Bvo, 6s. 

THE DECLINE AND FALL OF THE 
ROMAN EMPIRE. Edited, with Notes, 
Appendices, and Maps, by J. B. Bury, 
M.A, Litt D , Regius Professor of Greek 
at Cambndge. In Seven Volumes, 
Demy Bvo. Gilt top. 8x. 6d, each* Also, 
Crown Bvo. 6s each. 

See also Standard Library. 

Gibbs (Philip). THE ROMANCE OF 
GEORGE ViLLlERS : FIRST DUKE 
OF BUCKINGHAM. AND SOME MEN 
AND WOMEN OF THE STUART 
COURT. With 30 Illustrations. Second 
Edition, Demy Bvo, iw net, 

A Colonial Edition is alsopublished. 

Gibson (B. C. S.), D D , Lord Bishop of 
Gloucester See Westminster Commentaries, 
Handbooks of Theology, and Oxford Bio- 
graphies. 

Gilbert (A. R.). See Little Books on Art. 

Qloar (M, R.) and Wyatt (Kate M.). A 
BC50K of ENGLISH GARDENS 
With 04 Illustrations in Colour. Demy 
Bvo. zos. 6d net, 

Godfrey (Bllzabeth). A BOOK OF RE- 
MEMBRANCE. Being Lyncal Selecdons 
for every day in the Year. Arranged by 
Fc^ Bvo. as 6d net. 

ENGLISH CHILDREN IN THE OLDEN 
TIME. With 30 Illustrations. Second 
Edsium, Demy Bvo yr. 6d, net. 

Godley(A. D.), M.A, Fellow of Magdalen 
College, Oxford. LYRA FRITOLA. 
Fourth Edition. Fcap Bvo as 6d. 

VERSES TO ORDER. Second EdOion. 
Fcap. Bvo. ox. 6d 

SECOND STRINGS. FcM Bvo as. fid. 

Goldsmith (Oliver). THE VICAR OF 
WAKEFIELD. With 10 Plates in 
Photogravure by Tony Jobannot. Leather, 
Fcap yamo as 6d. net. 

See also I P L. and Standard Library. 

Gomme (0. L.). See Anhouary’s Boolu. 

Goodrich- Freer (A.). IN A SYRIAN 
SADDLE.^ Demy^ Bvo. ns 6d, net. 

A Colonial Edition is also publishetL 

Gorst (Rt. Hon. Sir John). THE CHIL- 
DREN OF THE NATION. Secoetd 
Edition Dewv^vo qv 6d net. 

Goudge (H. L.),' M A, Principal of Wells 
Theological College Westminster Com- 
mentaries. 
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Oraham (P. 

exodus The Problem of the Village 
andtheTovm Cr.^o 2 r 6rf. 

Qranger (F. S.)i M A.j Litt D PBYC 
^ 01^)GY. Third Editioiu Cr Sot. ar 
the soul of a CHRISTIAN 

aray^!*M%neen> GERMAN PASSAGES 
^*FDk unseen TRANSLATION. Cr. 


Gr 


Sc. THEPRINCIPLESOF 

5?agnetism and electricity. 

With i8i Diagrams Cr 8w v 6^ 
Green (O. Bnd^d), MA., Ige Mow 

of St John s College, Oaon NO i^Sl^ 

GREEK AND !lATIN SYNTAX. 
Secostd Ed. remsed. ^ frown 8wo 
Qreenldge (A.H. J*)f M A-,I)Litt, A HIS- 
TORY OF ROME : From theTnbuMte of 
Tiberius Gracchus to the end of the Jugiir- 
thine War, b c. j 33 *io 4 - 
los 6d. net. 


nsiin.y JiMj.'i. * w*..— w* - — , 

Astronon^ IHuatrated. Cr. &w as. 6a 
GreffOiy (JVUss E. C.). See Library of 
Devotion. 

” A SHORTER WORKING DAY. Cr. 

Hall (Mary). A WOMAN’S TREK FROM 
THE CAPE TO CAIRO. With64lllus- 
tratioDs and a Maps. Second Edition* 

NO «d“Ne.l (W. O.J.^ THE 
AnSeNT ruins of RHODESIA. 

Illustrated. Second Edition^ revised. 
Demy Bvo. lof 6d net. - , , , 

A (Colonial Edition is also published 

Hall N.). GREAT ‘^ZIMBABWE. 

With numerous Plans and Illustrations. 
Second Edition. DemyBvo. lox 6d net 
Hrael (Frank). FAMOUS FRENCH 
SALONS. With ao Illustrations 
Demy 8w^. laj. 6d. net, , 

A Colonial Edition is also published 


trated, DemyBvo js 60. 
Hannay(Jam«i O.), M.A. THE SPIRIT 
AND ORIGIN OF CHRISTIAN 
MONASTICISM. Cr. Bvo 6s 
THE WISDOM OF THE DESERT Eca/ 

TION OF LARGE INDUQTION COILS. 
With numerous DlagiMis. Demy 8vo 6s 
Harvey (Alfred), M B. See Ancient Cities 
and Antiquary’s Books. 
Hawtbome(Nathan!el). See Little Library. 
Heath (Frank R.). See Little Guidw 
Heath (Dudley). See C^DunoLsseur's Library 
hSle CEmeirt). STUDIES IN SAINT- 
SHIP. Eca^ Bvo 3S, 6d 


PRI^dlPATE OF THE ^MP^OR 
NERO. Illustrated yew and cheaper 
issue DemyBvo. 7^ 6d.net 
at INTERVALS. EcapBvo. 

^Ovgt\-ST.“FoET, 
reformer With a Portrait in Photo- 
gravure Second Edition. C^onB^a 6j 

Heliderson (T. P. ) S« Lull. Llbrory and 

HenSrtonX'arMd Watt (Francis). 
** SCOTLAND Oi TO-DAY. With » 
Illustrations in colour and 24 other Ulus- 
trations Second Edition. Cr Bvo* 6s. 

A Colonial Edition is also publi^ed. 
Henley (W. E.). ENGLISH LYRICS. 
CHAU(iER TO POE, 1340-1849. Second 
Editioru Cr Boo. as.6d.net. . 

AND INCIDENT, 1387-1649' 

Henson (H. H.L^B.Dm Cwon of Westminster 
LIGHT AND LEAVEN: Historical 
AND Social Sermons Cr Bvo. 6s. ^ 
Herbert (George). See Librwr of De^tion. 
Herbert of Cherbnry (Lord). See Minia- 

He^ttV^CW^ A. SO. B.A. ENGLISH 
r^Dfi^AND TiNA^^^ IN THE 
SEVENTEENTH CaiNTURY. Cr. Bvo. 

Hewitt (Ethel M.) A GC)LDEN DIAL 
A Day Book of Prose and Verse. Eeap. 
8vo as 6d net. . « 

Hey (H.), Inspector, Surrey Education Com- 
mittee, and Rose (Q. 

Woodwork 'Teacher. THE MANUAL 
TRAINING CLASSROOM : Wood- 
WORK. Book I. do. IS 
Heywood (W.). PALIO AND PONTE, 
A Book of Tuscan Games. Illustrated. 
Royal Bvo. 2tj net. 

See also St. Francis of Assisi, 

HiU (Clare), See Textbooks of Technology 
Hill (Henry), B.A , Headmaster of the Boy's 
School, Worcester, Cwe Coloiw A 
S(>UTH AFRICAN AIUTHMETIC. 
Cr. Bvo. 3s. 6d. 

HInd(C. Lewis). DAYS IN CORNWALL. 
Wim 16 Illustrations in Colour by Wiluam 
Pasco B, and ao other Illustrauons and a 
Map. Second Edition, Cr. Bvo 6s. 
Hirst (P. W.) See Books on Business 
Hoare (J. Douglas). A HISTORY OF 
ARCTIC EXPLORATION With ao 
Illustrations&Maps. DemyBvo 7s 6d.net, 
Hobhouse (L. T.), late Fellow of C.CC,, 
Oxford. THE THEORY OF KNOW- 
LEDGE DemyBvo. vis.6d,nei, 
Hobson (J. A.), M A. INTERNATIONAL 
TRADE . A Study of Economic Principles. 
Cr Bvo as. 6d. net 

PROBLEMS OF POVERTY. An Inquiry 
into the Industrial Condition of the Poor. 
Sixth Edii^. Cr, Bvo, as. 6d, ' 
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THE PROBLEM OF THE UNEM- 
PLOYED Tht^d Edition. CrSvo as6d 
Hodgette (B. A. Brayl^). THE COURT 
OF RUSSIA IN The nineteenth 

CENTURY With 20 Illubtrations. Two 
ybiumes. Demy 8vo 24-r net 
A Colonial Edition is also published. 
Hodgkin (T.)i DCL. See Leaders of 
Religion. 

Hodgson (Mr*. W.) HOWTO IDENTIFY 
OLD CHINESE PORCELAIN With 40 
Illustrations. Second Edition. Pottivo 6s 
Hogir nrhomas Jefferson). SHELLEY 
AT Oxford With an introduction by 
R- A- Struatfkild. Pcnj^ 8w. 2 s. net. 
Holden* Stone (Q. do). See Books on 
Business. 

Holdlch (Sir T. HA K,CI E THE 
INDIAN BORDERLAND: being a 
Personal Record of Tiventy Years Illas* 
trated. DemyBw los 6d net. 

A OoloDial Edition is also published 
Holdeworth (W. S.), M.A A HISTORY 
OF ENGLISH LAW. In Two Volumes. 
Vol I. Dewy 8vo, 10 s. 6d. net 
Holland (H. Scot^. Cuon of St, Paul's, 
See Newman (J H., 


?jfH. 


Hollway-Calthrop (H. C.), late of Balliol 
College. Oxford , Bursar of Eton College. 
PETRARCH : HIS LIFE, WORK, AND 
TIMES. With 24 Illustrations. Demy 
8vo» X2X. 6d net 

A Colonial Edition b also published. 

Holt (Bmlly). THE SECRET OF POPU- 
LARITY ‘ How to Achieve Social Success. 
Cr. 8vo ^s. 6d net 
A Colonial Edition is also published 
HolyoakefO. J.). THE CO-OPERATIVE 
MOVEMENT OF TO-DAY. Fourth Ed. 
Cr. Bvo as, 6d, 

Hone (Nathaniel J.). See Antiquary's Books. 
Hook (A.) HUMANITY AND ITS 
PROBLEMS. Cr. Bvo gs net. 
Hoppner. See Little Galleries. 

Horace. See Classical Translations. 
Hor8bu^h(B. L.S.LM.A. WATERLOO: 
With rians Secona Ediitoti. Cr 6m. 5x. 
See also Oxford Biographies. 

Horth(A. C.). See Textbooks of Technology. 
Horton(R. P.),D.D See Leader&of Religion 
Hoale (Alexander). MANCHURIA. With 
Illusiraiiona and a Map. Second Edthon. 
Demy B/pa, •js. 6d net. 

A Colonial Edition is also published. 
How (P. D.). SIX GREAT SCHOOL- 
MASTERS. With Portraits and lUustm- 
tlens. Second Edition. Demy Bvo^ ns 6d, 
Howell (A. a. FerrereJ. FRANCISCAN 
DAYS. Being Selections for every day in 
the year from ancient Franciscan writings. 
Cr. Br>o m 6d. net 

Howell (0.); TRADE UNIONISM— Nkw 
AND Old Fourth Edition. Cr. Bvo 

iSlr WiUlam), K-CB., O.M., 
D.U L , F.R.S. the ROYAL SOCIETY 
With as IlTufitrations. MIvx Royctl Bvo, 
4x, 6d. net. 


Hughes (C. B,). THE PRAISE OF 
SHAKESPEARE. An English Antho< 
logy. With a Preface by ^dnby Lkb. 
Demy Boo. 3s 6d. net 

Hughes (Thomas). TOM BROWN'S 
SCHOOLDAYS With an Introduction 
and Notes by Vernon Rsndall. Leetiher. 
Royal samo, as. 6d. net. 

Hutchinson (Horace Q.) THE NEW 
FOREST. Illustrated in colour with 

g o Pictures by Walter Tvndale and 4 
y Lucy Kemp- Welch, Third Edition. 
Cr Bvo 6st 

Hutton (A. W.)g M A, See Leaders of 
Religion and Library of Devotion 
Hutton (Edward). THE CITIES OF 
UMBRIA With 20 Illustrations in Colour 
^ A. Pisa, and is other Illustrations Third 
Edition. Cr. Bvo 6s. 

A Colonial Edition is also published 
THE CITIES OF SPAIN. With 24 Illus- 
trations in Colour, by A W. Riminoton, 
so other Illustrations and a Map Second 
Edition Cr. Bvo. 6s. 

A Colonial Edition is also published. 
FLORENCE AND THE CITIES OF 
NORTHERN TUSCANY, WITH 
GENOA With 16 Illustrations in Colour 
by William Parkinson^ and 16 other 
Illustrations. Second Edition Cr Boo, 6s. 
A Colonial Edition is also published. 
ENGLISH LOVE POEMS. Edited with 
an Introduction. Feap Boo. as 6d. net. 
Hatton (R. H.). See Leaders of Religion 
Hutton (W. H.), M A. THE LIFE OF 
SIR THOMAS MORE. With Portraits 
af^er Drawings by Holbein. Second Ed. 
Cr. Boo sx. 

See also Leaders of Religion 
Hyde (A Q ) GEORGE HERBERT AND 
HIS TIMES. With 32 lUustrations. 
Demy Boo. xos 6d net. 

HyettfP. AX FLORENCE . Her History 
AND Art to the Fall of the Republic 
Demy Bvo ns 6d. net 

Ibsen (Henrik). BRAND A Drama. 
Translated by William Wilson. Third 
Edition. Cr, Bvo. 3X 6d. 

Inge (W. R.), M.A. Fellow end Tutor of 
Hwtford College, Oxford. CHRISTIAN 
MYSTICISM. (TbeBampton Lectures of 
x8m } Demy Bvo. lax. 6a net. 

See alaoLibrary of Devotion, 

Ingham (B. P.). See SimpUiied French 
Texts. 

|nnes(A.D.),M.A A HISTORYOFTHK 
BRITISH IN INDIA With Maps and 
Plans. Cr. Bvo 6s 

ENGLAND UNDER THE TUDORS. 
With Maps. Second Edition. Demy Bve. 
xos. 6d. net. 

Jackson (C, B.), B.A , Senior Physics Master, 
Bradford Granunar School See Textbooks 
of Science. 

Jackson fS.), M.A See Commercial Series. 
Jackson (P. Hamilton). See Little Gaides. 
Jacob (P^X M,A See Junior Examination 
Series. 
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James (W. H. N.)- See Brooks (EE). 
Jeans (J. Stephen). TRUSTS, POOLS, 
ANB CORNERS AS AFFECTING 
COMMERCE AND INDUSTRY. Cr 
Zvo as 6d, 

See also Books on Business. 

Jebb ^Camilla). A STAR OF THE 
SALONS : JuLix DB Lesfinassb. With 
ao Illustrations. Detny Smo. lor 6d, net, 
A Colonial Edition is also published. 
Jeffery (Reginald W.), M A. THE 
THIRTEEN COLONIES OF NORTH 
AMERICA. With 8 Hlostrations and a 
Map Demy 8wtf. ^s. td net 
A Colonial Edition is also published 
Jeffreys (D. Qwyn). DOLLWSTHEATRI. 

CALS. Sufier Royal i6mo. as. 6d, 
JcnksJB.XMA., B QL. AN OUTLINE 
OFENGLISH LOCAL GOVERNMENT. 
Second Ed. Revised by R. C. K. Ensob, 
M.A. Cr ^vo, as 6d. 

Jenner (Mrs. H.). See Little Books on Art 
Jennings (Oscar), M.D EARXY WOOD- 
CUT INITIALS. Demy ^to axs. itei. 
Jessopp (Angnstus), D.D. See Leaders of 
Rehgion 

Jevons (P. B.), M.A, Litt.D,, Principal of 
Hatfield Hall, Durham, RELICTION 
IN EVOLUTION. Cr Bvo 3^. 6d. ?tet 
See also Churchman's Library and Hand- 
books of Theology 

Johnson (Mrs. Barham) WILLIAM BOD- 
HAM DONNE AND HIS FRIENDS 
Illustrated. Demy Bvo xos 6d. net 
Johnston (Sir H. H.), K.C.B BRITISH 
CENTRAL AF!IU(^ With nearly aoo 
lilustrations and Six Maps. Third EcUiion. 
Cr. 4io. zBs. net 

A Colonial Edition is also published. 
Jones (HO* See Commercial Series 
Jones (H. P.). See Textbooks of Sdence. 
Jones (L. A. Atherley), K.C., M.P , and 
Bellot (Hugh H. LA M.A, D C.L. 
THE MINER’S GUIDE TO THE COAL 
MINES REGULATION ACTS AND 
THE LAW OF EMPLOYERS AND 
WORKMEN Cr Boo. as 6d. net 
COMMERCE IN WAR. ats net 

Jones (R. Compton), M A POEMS OF 
THE INNER LIFE. Selected by. Tktr~ 
Uentk Edition. 800. as.6d net. 

Jonson (Ben). See Standard Libra^. 
Jollana (Lady) of Norwich. REVELA- 
' TIONS OLIVINE LOVE. Ed.byGRACB 
Warrack. Second Ed Cr. Bva 6d. 
Juvenal. See Classical Translations. 
‘Kapjpa.» LET YOUTH BUT KNOW: 
A Plea for Reason in Education. Cr Bva. 
3^ 6d. net 

Kanfmann (M.), M A SOCIALISM AND 
MODERN THOUGHT Second Edition 
Revised and Eniarg-ed. Cr. 8f79, arj ^ 

Keating (J. P.), D D THE AGAPfi AND 
• TUr, ’*1 'CriARlST. Cr. Bvo ss 6d. 

(JoCin). THE POEM«? Edited 
r with Introduction and Notes by E, de Sbum- 
COVRT, M*A With a Frontispiece in 


Photogravure. Second Edition Revised. 
Demy Bvo 7s. 6d net 
REALMS OF (K>LD. Selections from the 
Works of. Ecajt, Bvo 3J 6d. net 

See also Little Library and Standard 
Library 

Koble(John). THE CHRISTIAN YEAR 
Withan Introduction and Notes by W. Lock, 
D.D., Warden of Keble College. Illustrated 
by R. AnningBblt.. Third Edituut. Rca^ 
Bko. 3; ; padded morocco^ 5r. 

See also Library o fDevotion. 

Kelynack (T. N.), M D., M R.C P. THE 
DRINK PROBLEM IN ITS MEDICO- 
SOCIOLOGICAL ASPECT By four- 
teen- Medical Authonties. Edited b> 
With a Diagrams. Demy Bvo. 7s 6d. net 
Kenmls ahomaa h). THE IMITATION 
Of CHRIST. With an Introduction by 
Dsan Farrar Illustrated by C. M. Gbre. 
ThtrdEdtUon. Fcap. Bvo. 3X 6d.; padded 
morocco, 55. 

Also Tridated by C. Bigg, D.D. Cr. 
Bvo y. 6d. 

See also Montmorency (J E. G de) , 


wo. y Off. ; 

Kennedy (James Hoognton), D D , Assist- 
ant Loctiirer in Dmmty in the University of 
Dublin. ST. PAUL'S SECOND AND 
THIRD EPISTLES TO THE CORIN- 
THIANS. With Introduction, Dissertations 
and Notes. Cr, Bvo. 6s. 

Kimmlns (C. W.), M.A THE CHEMIS- 
TRY OF LIFE AND HEALTH. Ulus- 
tratedL Cr, Bvo. as. 6d 
Klnglake (A W.). See Little Library, 

Kipling CRudyard). BARRACK-ROOM 
BALLADS Byri Thousand. T'wenty- 
fourth Edition. Cr.^po. 6r. Also Leather 
Reap Bvo 5£ 

A (kilonial Edition is also published. 

THE SE'^N SEAS. 67th Thousand. 
Tvoeljih Edition. Cr. Wo. 6s. Also 
Leather. Fct^ Wo. $s 

A Colonial Editioh is also published. 

THE FIVE NATIONS. Cand Thousand. 
Third Edthon. Cr. Bvo. 6s, - AJsp 
Leather. ^Ecap Bvo ss 
A Colonial Edition is alSojmblisb'ed. ' 
DEPARTMENTAL DITTIES Sixteenth 
Edition Cr Bvo. 6s Also Leathen Reap. 

Bvo. ss 

A Colomal Edition is also pnblUhed. 

Knight (Albert B.> THE COMPLETE 
CRIOKETER. with 50 Illustrations. 
Demy Bvo. 7s. 6di net 
A Colomal Edition is also pnblishid. 

(H. C.), B.D. See Churchman’s 

Knowllhg (R. J.), M.A, Professor bf N^ 
Testament Exegesis at King's (College, 
London See Westminster Commei^arieB. 
Lamb (Charles and Mary), THE WORKS. 
Edited by E. V. Lucab. Illustrated iv . ^ 
Seven Voiun^. Demy Bvo, y. 6d eathr ^ 
See also Uttle Library andLueaa 
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Lambert (P. A. H.). See Little Guides. 
LambrosCProfeasor 5. P.)* See Byzantine 
Texts. 

Lano-Poole (Stanley). A HISTORY OF 
EGYPT IN THK MIDDLE AGES. Fully 
Dlustrated, Cr. Bvo. 6s. 
Lanjpbrl^e^OfM.A. BALLADSOFTHE 
BJblAVjE^. Poems of Chivalrv, Enterpnae, 
Courage, and Constancy. Third Button. 
Cr. Bvo. iS. 6d. 

Law (WiUIamL See Library of Devotion 
and Standard Library 

Leach (Henry). THE DUKE OF DEVON- 
SHIRE. A Biography. With xa lllustra- 
tions. BemySvo. lar 6d net 
THE SPIRIT OF THE LINKS Cr Zvo. 6s. 
A Colonial Edition la also published. 

See also Braid (James). 

Le Braz (Anatole). THE LAND OF 
PARDONS. Tranalated by Fkances M. 
Gostlino. With 19 Illustrationa in Colour 
X C. Gotch, and .^o other Illustrations. 
Second Bdtiton, Crown Bvo. 6s. 

Lee (Captain L. MelvlUe). A HISTORY 
OF POLICE IN ENGLAND. Cn Svo. 
3S. 6d. net 

Lowes (V. B,), M A AIR AND WATER. 

Illustrated. Cr. Bvo. ax. 6d. 

Lewis (B. M. Qwyn). A CONCISE 
HANDBOOK OF G^DEN SHRUBS 
With 00 Illaatrations. Bca^. Svo. 3s. 6d 
not. 

Lisle (portundede). See Little Books on Art 
Llttlehales (H.). See Antiquary's Books. 
Lock (Walter), D D., Warden of Keble 
College ST. PAUL, THE MASTER- 
BUILDER. Second Ed Cr. Bvo, ax 6d. 
THE BIBLE AND CHRISTIAN LIFE. 
Cr, Svo. 6s 

See also Keble (J.) and Leodera of Rtdigion. 
Locker (F.). See Little Library. 

Lodge (Sir Oliver), F.R.S THE SUB- 
STANCE OF FAITH ALLIED WITH 
SCIENCE: A Catechism fox Parents 
and Teachers. Eighth Ed. Cr.^vo, ax. nxA 
LofthouseCW. P.), M.A ETHICS AND 
ATONEMENT With a Frontispiece. 
Demy Svo. sx. net 
Longfellow (iL W.). 

Lorimer ' 

FROM ^ , _ _ 

TO HIS SON* Sixteenth EdsUcn CtiSvo. 

3iSi6d, - . . 

A Colonial ^ition is also published. 

OLD graham. Second Edition 

\Cr tow. 6s, 

^ Colonial Edhioh U also published. 
Lover (Samnel). .^Seel.P.L. ^ i 

B. and C. L. O. ENGLAND ^DAY BY 
I DAY : Or; The Englishman's Handbook po 
El&ienoy Illusttated by OaonGB Moslaow. 

tnSU.m.'fef OF cB^ioas 

LAMB. with a8 Illustrations. 
and Ennsed Edition in One Volume 
Zvo, 7x. 6d» net, * 

A Colonial Edition ]& also 


A WANDERER IN HOLLAND. With 
eo lllusimtions in Colour by Hbrmrt 
Marshall, 34 Illustrauons after old Dutch 
Masters, and a Map. Eighth Edition, 
Cr. Svo, 6s. , , V j 

A Colonial Edition is also pu Wished. 

A WANDERER IN LONDON With 16 
IllastrationB in Colour by N ^l'-on Dawson, 
36 other Illustrations and a Map Sixth 
Mdition. Cr. Svo. 6s. , . 

A Colonial Edition is also published. 

THE OPEN ROAD * a Little Book for Way- 
farers. Thirteenth Edition. Ecafi. Svo, 

TlSl’/RIENDiY* Sown : a Little Book 
for the Urbane. Fourth Edition. Jica^, 

FIRESIDE “^ANi/^^^HINE. 


Third 


Edition Fea^. Svo. , 

CHARACTER AND COMEDY. Third 

Edition. Feat. Svo. _S^. . ^ . 

THE GENTLEST ART._ A Chome of 


Letters by Entertaining Hand a 
A ^AN Aira^feETFllENDS. 


Fourth 


Wifli 04 

Illustrations. Demy Bvo. las 6d net. 

A Colonial Edition is also published. 
Lndan. See Classical Translations. ^ 
Lyde (L. W.), M. A. See Comme^l Senes, 
Lydon (Noel S.). Sec Junior 
Lyttelton ^on. Mrs. A.). WOMEN AND 
THEIR WORK. Cr,8vo.2s. 6 d 
Macaulay (Lord). CRITIC:aL AND HIS- 
TORICAL ESSAYS. Edited by F. C. Mon- 
TAGUB, M.A Three Volumes, Cr. Sthi. i8x. 
M'AOenCJ. B. B.), M.A. See Commercial 
Series. 

MacCttlloch (J. A.). See Churchman's 
Library. 

IVlacCunn (Florence A.). MARY 
STUART. With 44 Illustrations, in- 
cluding a Frontispiece in Photogravure. 
Fevf emd Cheaper Edition, Large Cr, Svo. 

See also Leaders of Religion. 

McDermott (B. R.). See Books on Business. 
MDowafltA. S.). S - - -- 


, Sec 

D^cka^ (A. M.)> B.A. 

Library. 

IVlackenzIe (W. Lealle), M.A., 

D.P.H,. etc. THE HEALTH OF THE 
SCHOOL CHILD, Cr. Svo. as 6d. 
hUdUln (Herbert WO* M.A See Anfl- 
quarVa Books. 

M‘NeUe (A. H.>, B.D. See Weatriiifistsgr 


tbles. 
See Cb^cbman'a 


♦Md" ^ - 


ST. CATHER- 
_ . . HEjl TIMES 

With ^ Illustrations. DemySto, 70^%^ 
not, '' ‘ 

OF 

LittD.^ AtllST^QRYW 
OF the :PTQh'^mS. 


Miyrans (Lanrl^, M.A A ] 
#3^DSWOEm Cfi Sv 
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M^orfHA B A, B Sc. AHEALTH AND 
TEMPERANCE READER. Cr Sen 
js 6d 

Malden (H. E.), M.A ENGLISH RE- 
CORDS A Companion to the History of 
England Cr ye, 6d 

THE RIGHTS AND DUTIES OF A 
CITIZEN, Seventh Edition* Cr, 8 


rs 6d* 

See also School Histories. 

Marchant (B. C,), M A, Fellow of Peter- 
house Cambridge A GREEK ANTHO- 
LOGY Second Edition. Cr, Zvo. gj 6d, 
See also Cook (A. M ) 

Marks fJeannette), M,A ENGLISH 
PASTORAL DRAMA from the Restora- 
tion to the date of the publication of the 
‘ Lyrical Ballads’ (1660-1798). Cr. Bvo, 
S^, net. 


Man* (J. E.), F.R S , Fellow of St John's Col- 
We, Cambridge. THE SCffiNTIFIC 
STUDY OF SCENERY. Second Edition 
Illustrated, Cr 87fo 6s. 
AGRICULTURAL GEOLOGY. lUnstrated. 
Cr. Zvo 6s. 


Marriott (J. A. RA M.A. 

Qjjf LORD FALKLAND. 


Second Edition, 


THE LIFE 

AND TIMES OF LC “ 

With 33 Illustrations 
Eemy Bvo, js, 6d. net. 

Marvell (Andrew). See Little Library. 

Maaelleld (John). SEA LIFE IN NEL- 
SON'S TIME, Illustrated. Cr. Zvo 
3^. 6d. net. 

A Colonial Edition is also published. 

ON THE SPANISH MAHJ : or, Some 
Engush Forays in the Isthups of 
Darien. With 33 Illustrations and a Map 
Demy ^0. xor. 6d, net 

A Colonial l^ition is also published. 

A SAILOR'S GARLAND. Selected and 
Edited by. Second Ed Cr 6d net. 

AN ENGLISH PROSE MISC^LANY. 
Selected and Edited by. Cr. Zvo. 6s. 

Maskell (A.). See Connoisseur's Library. 

Maaon(A. J,)* D.D, See Leaders of Religion 

Mastennan (C. P. QOi M A , M P 
TENNYSON AS A RELfoiOUS 
TEACHER. Cr. Zvo. 6s. 

IVIatheaon (B. F.). COUNSELS OF 
LIFE. Fcap Zvo. as 6d. net. 

May (Phil), THE PHIL MAY ALBUM. 
Second Edition, ^to xr net 

Mealdn (Annette M. B ), Fellow of the 
Anthropological Institute. WOMAN IN 
TRADITION Cr. %vo. 6s, 

Mellow^ (Gnima S.). A SHORT STORY 
OF ENGLISH LITERATURE. Cr. 
Bvo. 3^, 6d, 

Methuen (A. M. S.), M.A. THE 
TRAGEDY OF SOUTH AFRICA. 
Cr. Zvo. as. net. Also Cr. Zvo. 3d. net. 

ENGLAND'S RUIN : Discussed in Six- 
teen Letters to the Right Hon 
< Joseph Chamberlain, M P. Seventh Edi- 
tion. Cr, Bvo. yd* net. 


Milos (Eustace), M A. LIFE AFTER 
LIFE. OR, The Theory op Reincarna- 
tion Cr, Bvo as 6d net 
THE POWER OF CONCENTRATION : 
How to A.CQniBB it. Second Edition. 
Cr* Bvo. as id. net. 

MlUals (J. a.), THE LIFE AND LET- 
TERS OF SIR JOHN EVERETT 
MILLAIS, President of the RoW Academy 
With many Illustrations, of which s are in 
Photogravure. iYew Edition, Demy Bvo. 
7s. 6d net. 

See also Little Galleries. 

MilUn (Q. PO. PICTORIAL GARDEN- 
ING With 31 Illustrations. Crown Bvo, 
as 6d. net, 

MlUIs fC. T,), M I.M E See Textbooks of 
Technology 

Milne (J. Q.). M A. A HISTORY OF 
EGYPT UNDER ROMAN RULE. 
Fully Illustrated. Cr. Bvo 6s. 

Milton (John). See Little Library and 
Standard Library. 

A DAY BOOK OF MILTON. Edited by 
R F Towndrow. Eea6, Bvo. as. 6d. net 
Mlnchln (H. C.),M A See Feel (R ). 
MltchelljP. Chalmers), M.A OUTLINES 
OF BIOLOGY. Illustrated. Second Ed i. 
Hon. Cr. Bvo 6t 


MItton (Q. BA JANE AUSTEN AND 
HER TIMES. With 31 Illustrations. 
Second and Cheaper Edition. Large Cr. 
Bvo. 6s. 

A Colonial Edition is also published. 
Moffat (Mary M.). QUEEN LOUISA OF 
PRUSSIA With ao Illustrations. Fourth 
Edition. Crown Bvo. 6s. 

A Colonial Edition is also published. 

* Moll (A.). ' See Books on Business. 

Moir (D. M.). See Little Library. 

Mollnos (Dr. Michael de). See Library of 
Devotion 

Money (U Q. Chlozza), M.F. RICHES 
AND POVERTY. Eighth Edition. Demy 
Bvo. ss. net Also Cr. Bvo is. net. 
SOCIAL AND INDUSTRIAL PRO- 
BLEMS. Demy Bvo. 5.r net. 

Monta^ (Henry), Earl of Manchester. See 
Library of Devotion 

Montal^e. A DAY BOOK OF. Edited 
by C. F. Fond Fcap Bvo. as. 6d. net, 
Monteome^(H. B.) THE EMPIRE OF 
THE EA^. With a Frontispiece in Colour 
and x6 other Illustrations. Second Edition* 
Demy Bvo. ys 6d net* 

A Colonial Edition Is also published. 
Montmorency (J. B. O. deb B.A., LL.B. 
THOMAS A KEMPIS, HIS AGE AND 
BOOK. With 39 Illustrations. Second 
Edition. Demy Bvo ns. 6d, net. 

Moore (H. E.). BACK TO THE LAND. 
Cr Bvo as* 6d* 

Moorhouse (B. Hallam). NELSON'S 
LADY HAMILTON. With 51 Portraits. 
Second Edition. Demy Bvo 7s td. net* 

A Colonial Edition is also published 
Moran^larenceQ.). See Books on Business. 
More (Sir Thonuu). See Standard Library. 
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HiSTbkY off RUSSIA F§i)M PETER . 
THE GREAT TO ALEXANDER II. 
With Maps and Plans, Cr Bwtf. 3^. 6<£. 
Morich (R. JOp of Clifton College. See 

School Eiramination Series. 

Morley (Margaret W.), Founded on. THE 
BEE PEOPLE. With 74 lUustrauons. 
Sq Crmxm Bvo as td, 

LITTLE MITCHELL Thk Story op a 
Mooktain Squirrel told by Himself. 
With many Illustrations. Sq Cr.Bvo as 6d 
Morris (J.). THE MAKERS OF JAPAN 
With 34 Illustrations. Demy Bzfo. lar 
net. 

Morris (Joseph E.). See Little Guid^ 
Morton (A. Anderson). See Brodrick(M ). 
Moule(H. C. O.), E D .Lord Bishop of Dur- 
hftin. See Leaders of Religion. 

Muir (M. M. Pattlson), M.A. THE 
CHEMISTRY OF FIRE. lUustrated. 
Cr Bvo, ar 6ii. 

Mandella (V. A.), M. A See Dunn (J. T ). 
Mcraro(R.), M A., LL.D. See Antiquary's 
Books. 

Myers (A. WalUs), THE COMPLETE 
LAWN TENNIS PLAYER. With many 
lllnstrations. Second Edition. Demy 800 
JOS 6d net. 

Naval Officer (A). See I. P L 
Neal(W.G.h S^ee Hall (R. N ). 

Newman (Ernest). HUGO WOLF 
Withiqlllustrationa. DemyBvo TS.^nei 
NewmanrOeorg^i^M D J) P.H ,F.R.S,E , 
INFANT MORTALITY, A Social 
Problem. With 36 Diagrams. Demy 
8vo. "js. td net. 

Newman (J. H.) and others. See Library 
of Devotion. 

Newsholme (Arthurt, M D , F.R.CP. 
THE PREVENTION OF TUBERCU- 
LOSIS. Demy 8vo. j^oj 6d, net. 

Nichols (Bowyer). See Little Library, 
NlckUn (T.). MA. EXAMINATION 
PAPERS IN THUCYDIDES. Cr.Bvo as. 
Nimrod. See I, P L. 

Norgate ( 0 . Le Grys). THE LIFE OF 
SIR WALTER SCOTT With S3 Illus- 
trations by Jenny Wylie. Demy 8ao 
js. 6d. net 

Norreraard (B. W.). THE GREAT 
SIEGE : The Investment and Fall of Port 
Arthur. With Maps, Plans, and 35 Illus- 
trations. Dcf^Bvo. lor 6d net 
A Coloni^ Edition is alio publi^ed. 
Norway (A. H.), NAPLES. Past and 
Present. With 25 Coloured IllustrationB 
Maurice Grbiffbnhacek. Second 
Edition, Cr. Bvo. 6s. 

A Colonial Edition is also published. 
Novalls. THE DISCIPLES AT S^S AND 
OTHER FRAGMEN TS. Edited by Mias 
Una Birch. Ec^. Bvo. 3* 6d. net 
Officer (An> SeeLP. L. 

Oldfield (W. JO, M.A., Prebendary of 
Lincoln. A PRIMER OF RELIGION. 
Based on the Catechism 07 the Church 
OF England, Crovm Bvo. as. 6d. 


Oldham (P. MO, B.A. See Textbooks of 
baence. ' 

Oliphant (Mrs.). See Leaders of Religion. 

Oliver, Thomas, M. D. DISEASES OF 
OCCUPATION WithlUustrations. Se- 
cond Edition. Demy Bvo lof . 6d net. 

Otnan(C. W.C.), M A., Fellow of AU Souls', 
Oxford A HiSTOky OF THE ART 
OF WAR IN THE MIDDLE AGES. 
Illustrated. Demy Bvo. jos 6d. net 

Ottley (I^ L,), D.D. See Handbooks of 
'1 heology and Lenders of Religion. 

Overton (J. H.)* See Leaders of Religion. 

Owen (Douglas). See Books on Business. 

Oxfora(M. N.), ofGuy's Hospital. A HAND- 
BOOK OF NURSING. Fourth Edition. 
Cr. Bvo. 3f 6d 

Pakes (W. C. C.\ THE SCIENCE OF 
HYGIENE. Illufitrated. Demy Bvo. iw. 

Parker (Gilbert), M P. A LOVE R’^S 
DIARV. Fcap Bvo. ss 
A volume of poema. 

Parkes (A. K.). SMALL LESSONS ON 
GREAT TRUTHS Ecap, Bvo. is. 6d. 

Parkinson (John). PARADISI IN SOLE 
PARADISUS TERRESTRIS, OR A 
GARDEN OF ALL SORTS OF PLEA- 
SANT FLOWERS Fo/io. £^, net. 

Parmenter(John). HELIO-TROPES, OR 
NEW POSIES FOR SUNDIALS 
Edited by Perctval Landon. Quarto. 
3r. 6d net 

Parmentler (Prof . Leon). See Bidez (J ). 

Parsons (^s. C.) GARRICK AND UlS 
CIRCLE With 36 Illustrations, Second 
Edition. Demy Bs}o xsur. 6d. net 
A Clolonial Edition is also published. 

Pascal. See Library of Devotion. 

Paston (George). SOCIAL CARICA- 
TURE IN THE EIGHTEENTH 
CENTURY. With over 200 Illustrations 
Imperial Quarto. La.ias 6d net. 

LADY MARY WORTLEY MONTAGU 
AND HER TIMES With 24 Hlustra- 
tlons. Second Edition. Demy Bvo, igr net 
See also Little Books on Art and l.P.L. 

PatersonOV. R.)(Benjainia Swift) LIFE'S 
QUESTIONINGS. Cr Bvo w. 6d, net 

Patiterson(A. H.). NOTES EAST 

COAST NATURALIST Iltustratod in 
Colour by F Southgate, R.B A. Second 
Edition. Cr. Bvo. 6s. 

NATURE IN EASTERN NORFOLK. 
With X 3 lUastrations in Colour by Fjiank 
Southgate, R.B. A. Second Mditson. Cr. 

WILD IJFE ON A NORFOLK ESTU- 
ARY, With 40 Illustrations by the Author, 
and a Prefatory Note by Her Grace the 
Duchess of Bedford, Demy Bvo 
los 6d. net. 

Peacock (Nett^. See Little Books on Art. 

Patterson (J. 3 ). See Simphfied French 
Texts, 

Peake (C. M. A.), F.R.H,S. A CON- 
CISE HANDBOOK OF GARDEN 
ANNUAL AND BIENNIAL PLANTS. 
With 34 Illustratioiis. Fcap. Bvo. 
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Poel (Robert)| and Mlnchln (H. CA M A 
OXFORD. With 100 Illustrations in 
Colour. Cn ^vo 6s. 

A Colonial Edition is also published. 

Peel (Sidney), late Fellow of i^ity College, 
Oxford, aud Secretary to the Royal Com- 
mission on the Licensing Laws. PRACTI- 
CAL LICENSING REFORM. Second 
BdiUon, Cr. Bvo. is. 6d 

PetrieCW.M.PIJndor8),D CL., LL.D . Pro- 
fessor of Egyptology at University College. 
A HISTORY OF EGYPT Fully Ulus- 
trated. In sue volumes. Cr.Bvo. 6j each. 

VoL. r. From thk Earlibst Kings to 
XVI TH Dvnastv. Sucth BdtitoH, 

VoL. n. Ths XVIIth and XVIIIth 
Dynastibs. Fourth Edition, 

VoL. nn XIXth to XXXtk Dynastibs. 

VoL. IV. The Egypt op thb Ptdlemiks. 
J. P. Makapp% LittD. 

Vol. V. Roman Egypt. J G. Milnb, M A, 

VoL. VI. Egypt in the Middlb Aqbs. 
Stanley Lank-Poole, M.A. 

RELIGION AND CONSCIENCE IN 
ancient EGYPT. Leisures delivered 
at University College, London. Illustrated 
Cr Bvo. as. 6d. 

SYRIA AND EGYPT, FROM THE TELL 
EL AMARN A TABLETS Cr. Bvo. as 6d 

EGYPTIAN TALES Translated from the 
Papyri First Senes, mb to xiith Dynasty 
Edited hy W. M Flinders Petrie. Illus- 
trated by Tristram Ellis. Second Edi- 
tion Cr Bvo. ar. 6d. 

EGYPTIAN TALES Translated from the 
Papyri. Second Series xviiith to xiscth 
Dynasty. Illustrated by Tristram Ellis. 
Crovm Bvo, as 6d, 

EGYPTIAN DECORATIVE ART. A 
Course of Lectures delivered at the Royal 
Instituticm. Illustrated. Cr. Bvo, 3^. 6d 

Phillips (W. A.). See Oxford Biographies. 

PhlUpotts (Eden). MY DEVON YEAR. 
With 38 Illustrations by J Ley Pethy- 
BRiDGE. Second and Cheaper Edition. 
Leave Cr. Bvo. 6s. 

UP ALONG AND DOWN ALONG, 
niostrated by Claude Shepperson. 
Cr. 4rto 5 if* ^t. 

Phj^lon Q. Ernest). TREES IN NA- 
TURE, MYTH, AND ART. With 34 
Illustrations. Croivn Bvo. 6s. 

Plarr (Victor Q.). See School Histories. 

Plato. See Standard Libra^. 

Plautus. THE CAPTIVI Edited, with 
an Introduction, Teirtpal Notes, and aCom- 
mentary, by W. M, Lindsay, Fellow of 
Jesus College, Oxford. Demy Bvo. 

Plowden-Wwdlaw (J. TO, B King’s 
Gsll^e^ Cambridge. See School Examina- 
tion Senes. 

Podmore (PrahK). MODERN SPIRI- 
TUALISM. 7^ Volumes. Demy Bvo, 
ais. net. 

POHard (Alice). See Little Boolcs on Art. 

PoUacd(lBUzaP.). See Little Books on Art. 

PonoGk (David)* M.I.N.A. See Books on 
Bosiness. 


Potter (M. C.), M A , F L.S. AN 

ELEMENTARY TEXT - BOOK OF 
AGRICULTURAL BOTANY. lUiis- 
trated Second Edition, Cr. Bvo 41- 6d. 

Power (J. O’Connor). THE MAKING 
OF AN ORATOR Ci Bvo. 6s 

Prance ( 0 .). See Wyon (R ) 

Prescott (O. L.). ABOUT MUSIC, AND 
WHAT IT IS MADE OF. Cr, Bvo 
3s 6d. net. 

Psice (Eleanor C.). A PRINCESS OF 
THE OLD WORLD. With 21 Illus- 
trations. Demy Bvo. las 6d net 

Price (L. L.), M.A , Fellow of Onel College, 
Oxon. A HISTORY OF ENGLISH 
POLITICAL ECONOMY FROM ADAM 
SMITH TO ARNOLD TOYNBEE. 
F\fth Edition Cr Bvo. as 6d. 

Primrose (Deborah). A MODERN 
BCEOTIA Cr Bvo, 6 j. 

Protheroe (Ernest). THE DOMINION 
OF MAN. Geography in its Human 
Aspect. With 39 full-page Illustrations. 
Cr Bvo as. 

Qaevedo Villegas. See Miniature Library 

‘<V (A. T. QnlUer Conch). THE 
GOLDEN POMP. A Procession op 
Engush Lyrics from Surrey to Shir- 
LEY. Second and Cheaper Edition. Cr Bvo. 
as. 6d. net 

O. R. and E. S. MR. WOODHOUSE’S 
CORRESPONDENCE. Cr. 8m. 6s. 

A Colonial Edition is also published. 

Rackham (R. B.), M.A See Westminster 
Commentaries 

Ragg (Laura IVL). THB WOMEN ART- 
ISTS OF BOLOGNA With ao lUus- 
tratlons Demy Bvo fs 6d. net 

Ragg (Lonsdale) B D , Oxon DANTE 
HIS ITALY With 39 lUustm- 
tions. Demy Bvo. xas 6d. net. 

RahtE (P. M.A., B.Sc., Lecturer in 

English at Merchant Venturers' Technical 
College, BristoL HIGHER ENGLISH, 
Third Edition. Cr Bvo. 3f. 6d. 

Randolph (B. W.), D.D. See Library of 
Devotion 

Rannle (D. WA M JL A STUDENrS 
HISTORY OFSCOTLAND CrBvo.as 6d. 

WORDSWORTH AND HIS CIRCLE, 
With ao Illustrations. Demy Bvo. tos 6d. 

net. 

Rashdall (Hastinffs), M A., Fellow and 
Tutor of New College, Oxford DOC- 
TRINE AND DEVELOPMENT. Cr. 
Bvo. 6s. 

Raven (J. J.), D D , F S A. See Antiquary’s 
Books 

Raven- Hill (L.) See Llewellyn (Owen). 

Rawstorne (Lawrence, Bso.;. Seel.P.L. 

Raymond (Walter). See School Histones. 

*Rea (Lilian). MADAME DE LA FA- 
YETTE. With many lUustratioDa. 
Demy Bvo los. 6d. net 

Real Paddy (A)* See I.P L. 

Reason (W.), M.A. UNIVERSITY AN6 
SOCIAL SETTLEMENTS. Edited by. 
Cr. Bvo, as. 6d, 
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Red]path(H. A.)i M.A., D.Litt. See West- 
minster Commentaries 

Reea (J. DA Cl E . M P. THE REAL 
INDIA. Second JSdtHofu Demy^vo lor 
net 

A Colonial Edition is also published 
*Relcb (BmU), Doctor Juris WOMAN 
THROUGH THE AGES With 34 Illna- 
trabons. TwoVoluffw. JDomySvo.ais. net 
A Colonial Edition fs also published. 
Reynolds (Sir Joshua). See Little Gallenes 
Rhoades (J.P.). See Simplified French Texts. 
Rhodes (W. B.)* See School Histones 
RIeu (H.). M. A See Sinwlified French Texts. 
Roberts (JVL B.L See (manner (C. C). 
Robertson (AA D D^ Lord Bishop of 
Exeter REGNUM DEI (The Hampton 
Lectures. of 1901) A New and Cheaper 
Edition Demy 8w yr. net. 
Robertson (C. Qrant). M A, Fallow of 
All Souls’ College, Oxford SELECT 
STATUTES, CASES, AND CONSTI- 
TUTIONAL DOCUMENTS, 1660-1832 
Demy^o. lor 6d net 
Robertson (C. Grant) and Bartholomew 
Q, GA F.R.SE, F.R.GS A HIS- 
TORICAL AND MODERN ATLAS OF 
THE BRITISH EMPIRE. Demy Quarto. 
AT, 6d net. 

Robertson(SIra.S.),K.CS I CHITRAL: 
The Story of a Minor Sikgb. Third 
Edition . Illustrated. Cr ^ 0 . as . 6 d . net 
Robinson (A W*)| M. A See ChurcWan's 
Bible. 

Robinson (CedWal. THE MINISTRY 
OF DEACONESSES. With an Introduc- 
tion by the late Arcnhishop of Canterbury. 
Cr 3J. 6 d . 

Robinson (P. S.). See Connoisseur's Library 
Rochefoucauld (La). See Little Library. 
RodweU (a.)p B A NEW TESTAMENT 
GREE&. A Course for Benders. With 
a Preface by Walter Lock.TD.D. , Warden 


a frontispiece in colour. Second Edition. 
Demy^o. sos.^d. net. 

Rogers (A. G* L*), M.A. See Books on 
Business. 

Romney George). See Little Galleries 

Roscoe (B. S ). See Little Guideik, 

Rose (Edward). THE ROSE READER 
Illustrated. Cr. ^vo as. 6^. A iso in 4 
Parts. Parts 1. and II 6rf each , Part 
TIL U.i Pari IV rod 

Rose (Q. n.X See Hey (H.)., and Baiing- 
Qould (S). 

Rowntree (Joshua). THE IMPERIAL 
DRUG T\RADK A Re-Statement of 
THE Opium Question Third Edihon 
Revised. Cr, 8vo. as. nei. 

Royde-Smlth (N. O.) THE PILLOW 
BOOK: A Garner of Many Moods. 
Collected by. Second Edition. Cr. 2s>q. 
4X ^d. net. 

PQETS of our DAY Selected, 
with an Introduction, by Pcd^. ^vo 


Ruble (A. B.), D.D. See Junior School 
Booki 

Russell (Archibald G. B.). See Blake 
(William). 

RusseU (W. ClarlO- THE LIFE OF 
ADMIRAL LORD COLLINGWOOD. 
With Illustrationa by F. Brangwyn. 
Fourth Edition Cr. ovo. 6s. 

Ryley (M. Berosford). QUEENS OF 
THE RENAISSANCE. With 24 Illna- 
trations. Demy 8vo 10s 6d. net. 

Salnsbury (Harrington), M.D, F R.C P. 
PRINCIPIA THERAPEUTICA 
Demy 8ve ns. 6d net 

St. Anselm. See Lihraiy of Devotion. 

St. Augustine. See Library of Devotioa. 

St. Bernard. See Library of Devotion. 

St. Cyres (Viscount). See Oxford Bio- 
gr^hies. 

St, Frands of Assisi. THE LITTLE 
FLOWERS OF THE GLORIOUS 
MESSER, AND OF HIS FRIARS 
Done into jEnglish, with Notes by William 
Hbywood. With 40 lUuatracions &om 
Italian Painters Demy^8vo sr net 

See also Wheldon (F. W.), Library of 
Devotion and Standard Library, 

St. Frands de Sales. See Library of 
Devotion. 

‘Said* (H.Munro). REGINALD. Second 
Edition, Pcap 8vo as. 6d net 

Salmon (A. LO- See Little Guides. 

Sathas (C.). See Byzantine Texts. 

Schmitt (Joh^. See Byzantine Texts. 

Schofield (A T.), M D jHon Phya. Freiden- 
ham Hogpital. FUNCTIONAL NERVE 
DISEASES Drmy8vo. ns 6d nei. 

Scott (A. M.> WINSTON SPENCER 
CHU^RCHILL. With Portraits and Illus- 
trations. Cr Boo. gj. 6d. 

Scudamore (Cyril) See Litde Guides. 

SdUncourt (B. de.) See Keats (John). 

Sel^ (V. P.), M A. THE MECHANICS 
OF daily LIFE. Dlustrated. Cr. 8vo. 
as. 6d. 

SeloM (Edmund). TOMMY SMITH'S 
ANIMALS. Ulustrated by G. W. Ord. 
Tenth Edition Fcap. 6vo. as. 6d. 

School Edition^ rs 6d. 

TOMMY SMITH’S OTHER ANIMALS. 
Illustrated by Augusta Gdrst. Fourth 
Edition. Fcap 8vo as 6d. 

School Edition, rs 6d. 

Senter (George), B Sc, (Lond ), Ph.D. 
See Textbooks of Science. 

Shakespeare (William). 

THE FOUR FOLIOS, 1623 ; 163a : 1(564 ; 
1^5. Each 4s. net, or a complete set, 
Aza, Z2S. nei. 

Folios 3 and 4 axe ready. 

Foho a IS nearly ready. 

THE POEMS OF WILLIAM SHAKE- 
SPEARE. With an Introduction and Not^ 
by Georgs Wvndham. DemyBvo. Buck- 
ram, gilt top. xos. 6d. 

See also A^en Shakespeare, Standard 
Library and Little Quarto Shakeqieare. > 
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SlunT CA.). VICTORIAN POETS. Cr. 


SONATA Crjivc „_5f- _ . . t. 5 u„„. 


B.°r Sc^St-d-d Idbraty. 
i{SS^?*(Hr Pi), M.A Se, Barmg. 

Sberw«Jf(jirthi«r),_M A LIFE IN^^ST 
LONDON. Third Edition Cr, az/o 

nwarv E.). AN ENGLISH 
^^^Src^I^ISTORY FOR CHILD- 
REN. With a Preface the Bishop of 
Gibraltar. With Maps and lUoscraaons 
Parti. C^.Svo, Qsed.net 
SlcM (Walter). See^Oirford Bio^phi«. 
Sfafirwii^ (Mrs. Alfred) HOME Llfili 
iS^RbSnY. Wii i6 lUustrations 
Soamd Edition. Eewyivo. 6d net. 
A Cobnial Edition is also published. 

guard L With +1 Plates. Imperial 


GUARDI. With +i Plates, imperial 
jJo. Aa, 9* net _ , , 

Sketchley(R. E. D.), See Little BooTcs on 

Sldpton (H. R. K,). See LitUe Books on 

Sli^ (DomrlasL SiaLY; The Now 
Winter Resort. With over aoo lUustrations. 


Second Edition. Cr. 8®fl. w 
Imall fBvan). M A THE jEARTH. 


nfiil (Evan), M A THE EARTH, 
Intcoduction to Physiography Illustrated. 


Cr. 8w. vs. ed. ^ 

Smallwood (M. 0.)- See Little Books on 

Art. 


®THB^ WEALTH OF 
NATIONS. Edited with an Introduction 
p TKjt numerous Notes by Edwtk Caitnan, 
M.A Tiuo volumes. Demy^vo. vis, net 
Smith (H. Clifford). See Connoisseur's 

Smfth^^orace and James). See Little 

Sffilth%. Bompas), M A ANEW 
JUNIOR ARITHMETIC. Crown %vo 
without Answers, aj With Answers, ar. 6d, 
Smith (R. Mudl^. THOUGHTS FOR 
THE DAY. Edited by. Fcap. ^vo 
3J ed. net. 


A NEW 
Crown %vo 


Simth (Nowell C.). See Wordsworth (Vi^ 

. Snrith (John Thomas). A BOOK FOR 
A RAINY DAY : Or, Recollections 


INY DAY : Or, Recollections of the 


Events of the Years 1766-1833. Edited by 
Wiijfsao WHiTTaK. Illustrated Wiae 
Demy Buo. las. 6d. net 
SneU (P. J.). A BOOK OF EXMOOR. 

IQiistrated. Cr, Bvo. 6s 
SiwwdonjC. B,). A HANDY DIGEST OF 
HISTORY Hemy Bvo, 4^. ed* 
gSjwhoclj^ See Classical Translations. 

1;L. A.X and Acatos (M< J.) See 

See Jimbi School 




Sonthey (R.)* ENGLISH SEAMEN 
Edited by David Hannata , „ , . 

VoL I. (Howard, Clifford, Hawlans, 
Drake, Cavendish). Second Edition. Cr. 

^*Vol^ii- (Richard Hawkins, Grenville, 
Esaejc, and Raleigh). Cr. Boo 6s 

See also Standard Li^y- 

Spence (C. H.), M. A See School Examina- 

Spl«r®S“Dyk«5). M,A. Tim PAPER 
*TP_ AP F- A Descriptive and Historical 
Survey With Diagrams and Plana Demy 
Bvo. i3S. 6d. net. . « t . e 

Spooner (W. A.)i M.A See Leaders of 

Sprajgge ^W. Horton), M.A See Junior 
School Books. 


Staley (Edgeumbe). THE GUILDS OF 
FLOtoNCE Illustrated. Second Edition. 
Royal Bvo* i6r net. „ ^ , 

Stonbridge (J- W.)* B.D. See Library of 
Devotion. 

‘Standiffe.* GOLF DO’S AND DONTS 
Second Edition. Fc^,Bvo. m 
S tead (D. W.). See Gallaher (D.) 


INITI A LATINA : Easy Lessons on Elemen- 
tary Acddence. Tenth Edition. Fcap. 

FlIsT LATIN LESSONS. Eleventh Edi- 
tion. Cr* Bvo, os. 

FIRST LATIN READER. With Notes 
adapted to the Shorter Latin Primer and 
Vocabulary. Seventh Edition* xBmo 

EAS)^ SELECTIONS FROM CiESAR. 
The Helvetian War, Third Edition. 
xBrno, is 

EASY SELECTIONS FROM LIVY. The 
Kbgs of Rome. Second Edition. xBmo, 

IS. 

EASY LATIN PASSAGES FOR UNSEEN 
TRANSLATION. 7^el/ih Ed, Fcap. 
Bvo xs, 6d, 

EXEMPLA LATINA First Exorcises 
in Latin Accidence. With Vocabulary. 
Fonri/i Edition. Cr. B/VO, xs, 

EASY LATIN EXERCISES ON THE 
SYNTAX OF THE SHORTER AND 
REVISED LATIN PRIMER, With 
Vocabulary. Twelfth dndCkoaper Edition. 
Cr. Bvo. xs. 6d, Original Edition* or. W, 

THE L?T1N^C0MP0UND SENTENCE : 
Rules and Exercises. Second Edition. 
Cr. Bvo. IS* 6d. With Vocabulary, ar. 


NOTANDA QUAEDAM : MlsceHaneous 
Latin Exerdiw on Common Rules and 
Idioms. Fi/th Edition. Fcap, Bvo. xs. 6d 


LATIN VOCABULARIES FOR REPEf 
TITION : Arranged according to Subjects. 


Fi/ieenth Edition. Fcap. Bvo, it 6d 
A VOCABULARY OF LATIN IDIOMS. 


jBmo. Fourth Edition, xs, 

STEPS TO GREEK. Third Ediitan, rf^ 
vised. xBmo. xs^ 
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&. SHORTER GREEK PRIMER. Seamd 
Edition. Cr, Zvo. is, 6d, 

EASY GREEK PASSAGES FOR UNSEEN 
TRANSLATION. Fourth Ediiwn, ro- 
wed. Fcap Zvo. IS. 6d. 

GREEK VOCABUXARIES FOR RE- 
PETITION. Arranged according to Sub- 
jects. Fourth Edition. Fca^, Zvo is td 

GREEK TESTAMENT SELECTIONS. 
For the use of Schools. With Introduc- 
tion, Notes, and Vocabulary Fourth 
Edition. Fcap Bvo, as 6d 

STEPS TO FRENCH. Ei^-hih Edition. 
iZmo. Zd 

FIRST FRENCH LESSONS. Eighth Edi- 
tion, Cr Brio is 

EASY FRENCH PASSAGES FOR UN- 
SEEN TRANSLATION. Suvth Edi- 
tion. Fcap. Zmo. is 6d. 

EASY FRENCH EXERCISES ON ELE- 
MENTARY SYNTAX. With Vocabu- 
lary. Fourth Edition, Cr. Zvo, ar. 6d. 
Ksv. ox. netn 

FRENCII VOCABULARIES FOR RE- 
PETITION : Arranged according to Sub- 
jects. Thirteenth Edition, FctU. Zvo, if. 
Sea also School Examination Senes. 

Steel <R. EUlott), M.A.. F CS. THE 
WORLD OF SCIENCE. With 147 
Illustrations. Second Edition- Cr Zvo as, 6tt, 
See also School Examination Senes. 

Stephenson (C.L of the Technical CoUeee, 
Bradford, ana Suddarde (P.) of 
Yorkshire College, Leeds. A TEXTBOOK 
DEALING WITH ORNAMENTAL 
DESIGN FOR WOVEN FABRICS. With 
66 {bll-j^e Plates and numerous Diagrams 
m the Text. Third Edition- Demy Zvo. 

Stephenson (J.), M.A THE CHIEF 
TRUTHS OF THE CHRISTIAN 
FAITH. Cr.Zvo. gr . 

Sterne (Laurence). See Little Library. 

Steuart (Katherine). BY ALLAN 
WATER Second Edition Cr Zvo 6f. 

RICHARD KENNOWAY AND HIS 
FRIENDS. A Sequel to *By Allan 
Water,' Demy Zvo, •is.6d.nei, 

Stevenson (R. L.) THE LETTERS OF 
ROBERT LOUIS STEVENSON TO 
HIS FAMILY AND FRIENDS. 
Selected and Edited by Sidney Colvin. 
Third Edition, avals. Cr Bvo. las. 

Library Edition, avals. Demy Zvo. ass, net. 
A Colonial Edyon is also published. 

VAJLIMA LETTERS With an Etched 
Portrait by William Strang Stxth 
Edition Cr. Zvo, Buchwn. 6r. 

A Colonial Edition is also published. 

THE LIFE OF R. L. STEVENSON. See 
Balfour (G.). 

StevOMon (M. L). FROM SARANAC 
TO THE MARQUESAS. Being Letters 
written by Mrs. M. I Stevenson during 
1B87-8 Cr. Zvo. 6s net. 

A Colonial Edition is also published. 

LETTERS FROM SAMOA. 1891-95. Edited 
and arranged by M. C. Balfour With 


many lUustrationB. Second Edition Cr 
Zvo 6f. net 

A Colonial Edition is also publi^ed. 

Stoddart (Anna M.). See Oxford Bio- 
graphies. 

Stokes (P. G.), B.A. HOURS WITH 
RABELAIS From the translation of Sir 
T. Urquhart and P. A. Motteux. With 
a Portrait in Photogravure. Cr. Zvo 3J. 6d. 
net. 

Stone (S. J.). POEMS AND HYMNS. 
With a Memoir by F. G. Ellbkton, 
M A. With Portrait. Cr, Zvo, 6s. 

Storr (Vernon F.), M.A , Canon of Win- 
chester. DEVELOPMENT AND 
DIVINE PURPOSE Cr. Zvo. ks, net. 

Story (Alfred T.). AMERICAN 
SHRINES IN ENGLAND With many 
Illustrations, including two in Colour by 
A. R Quinton CrmunZvo, 6s. 

See also Little Guides. 

Straker (P,). See Books on Business^ 

Streane (A. W.), D.D. See Churchman’s 
Bible. 

StreatfeUd (R. A.). MODERN MUSIC 
AND MtJBiCIANS, With 24 lUustra- 
tions. Second Edition, Demy Zvo. •js. 6d. 
net 

Stroud (Henry). D. Sc., M A. ELEMEN- 
TARY PRACTICAL PHYSICS. With 
115 Diagrams. Second Edit ^revised. 

Sturch CP*)» Staff Instructor to the Surrey 
County Council. MANUAL TRAINING 
DRAWING (WOODWORK). With 
Solutions to Examination (^estiops. Ortho- 
graphic, Isometric and Oblique Projection, 
with 50 Plates and X40 Figures. Foolscap, 
S^* net, 

Suddards (PO* See Stephenson (C.). 

Surtees (R. S.). Seel.jPL. 

Sutherland (WlUiam). OLD AGE PEN- 
SIONS IN THEORY AND PRACTICE, 
with some Forbign Examples. Cr, Bvo, 
3s 6d. net. 

Symes (J. E.), M.A THE FRENCH 
REVOLUTION. Second Edition. Cr.Zvo, 
as, 6d* 

Sympson (B. Mansel), M A., M.D. See 
Ancient Cities 

Tabor (Margaret B.). THE SAINTS IN 
ART. With 90 Illustrations. Feap. Bvo, 
3s, 6d.net 

Tacitus* AGRICOLA. Edited by R. F. 
Davis, M A. Fcap. Zvo, as. 

GERMANIA. By the same Editor, Fcap, 
Bvo. as. 

See also Classioal TranBlationB. 

Tallack(\V,> HOWARD LETTERS AND 
MEMORIES. Demy Bvo. xos. 6d. n^ 

Tatham (Predeiiek). See Blake (William). 

Tau]er(J.). See Library of Devotion. 

Taylor (A. E.> THE ELEMENTS OF 
METAPHYSICS Demy Zvo. ■Ka.6d.nei. 

Taylor (P. 0 .), M. A, See Commercial Senes. 

Taylor (I. A.). See Oxford Biographies. 

Ti^lor (John W,). THE COMING OF 
THE SAINTS With 96 nioiiratioiis. 
Demy Zvc 7;. 6d, net 
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Taylor (T. AL)« M.A,, FeHow of Gonvillo 
and Caius CoUtta. Cambridge. A CON- 
STITUTIONAL AND POLITICAL 
HISTORY OF ROME. To the Reign of 
Domitian. Cr. 8w 6d. 
Teasdale-BockeU (Q. T.). THE COM. 
PLETE SHOT With S3 Illustrations 
Third Edition. Dimy 8 po. zas, 6d. net. 

A Colonial Edition la also published 
Teimysoa (Alfred, Lord). EARLY 
POEMS. Edited, with Notes and an 
IntroductiDn, by J Churton Collins, 
M A Cr Rzfo 

IN MEMORIAM, MAUD, AND THE 
PRINCESS. Edited by J. Churton 
Collins, M.A. Cr. 8zfo. 6s. 

See also Little Library. 

Terry (C. S,), See Oxford BiogrMhies 
Thackeray ?W. flA). See Little Libraiy, 
Theobald (RV.). MA INSECT LIFE. 
Illustrated. Second Edition Reoxsed Cr, 
Svo, 2S. 6d. 

Thlbandeaa(A.C.). BONAPARTE AND 
THE CONSULATE. Translated and 
Edited by G. K. Fortbsqub, LLD. With 
xa Illustrations. Eemy Bvo. xos 6d net. 
Thompson (A H.L See Little Guides 
Thompson (A. P.). See Textbooks of 
Technology. 

TUoston(MaryW,J. DAILY STRENGTH 
FOR DAILY NEEDS. FourUenth Edi^ 
Hon. Medium z6ma. as 6d, net. Aso an 
edition in supenoi binding, 6.r 
Tompkins (H. W.), F.R.H S See Little 
Books on Art and Little Guides. 

Townley (Udy Susan). MY CHINESE 
NOTE-BOOK. With x6 Illustrations and 
3 Maj^ Third Ed. Demy Svo xos. 6d. net. 

A Qilonial Edition is also pubh^ed 
Toynbee (Paget), MA.D.Litt. IN THE 
'FOOTPRINTS OF DANTE. A Trea- 
sury of Verse and Prose &om the works of 
Dante. Sma/t Cr. Svo as. 6d. net. 

See also Oxford Biographies and Dante 
Trench (Herbert), DEIRDRE WEDDED 
AND OTHER POEMS. Second and 
Revised Edition. Lar^ Post Svo. 6s. 
NEW POEMS. Second Edition. Ltorge 
Post Svo. 6s. 

Trevelyan (Q. M.), Fellow of Trini^ Collie, 
Camtedge. ENGLAND UNDER THE 
STUARfe VTith Maps and Plans. Third 
Edition. Dof^ Svo. xos. 6di net. 
Troiitbeck(Q. B.). See Little Gnides 
Tyler (B. A.), B A, F.C.S. See Junior 
School Bool^ 

Tyrroll-OlU (Prances). See Little Books 
on Art 

Vardon (Harry). THE COMPLETE 
GOLFER. With 63 Illustratioiis. N'lntk 
Edition Demy^ao. xos. 6d net. 

A Colonial Emtion is also published. 
Vaughan (Henry). See Little Library. 
Vaughan (Herbert M.),B. A (Oxon.). THE 
LAST OF THE ROYAL STUARTS, 
HENRY STUART, CARD;INAL, 
DUKE OF YORK. With 30 Illustrations. 
Second EdUton. Demy SPo. xos, 6d net. 


THE NAPLES RIVIERA With 35 Illus- 
trations in Colour by Mauricb Grbiffbn- 
HAGBN Cr. Svo 6s 

Vernon (Hon. W. Warren), M.A READ- 
INGS ON THE INFERNO OF DANTE. 
With an Introduction by the Rev Dr 
Moors. In Tvuo Volumes Second Edition. 
Cr Svo xss. net. 

READINGS ON THE PURGATORIO 
OF DANTE. With an Introduction by 
the late Dban Church. In Tivo Volumes. 
Third Edition. Cr.Svo 15s net. 

^Tncent(J. E.). THROUGH EAST 
ANGLIA IN A MOTOR CAR. Witli 
16 II lustrations in Colour by Frank South- 
GATB, ]^B A, end a Map. Cr. Svo. 6s 

Voegelln (A), M A See Junior Examina- 
tion Series. 


WaddeU(CoI. L. AL LL.D , C E LHASA 
AND ITS MYSTERIES With a Record 
of the Expedition of 1903-1904. With 155 
Illustrations and Maps. Third and 
Cheaper Edition. Medium Svo. 7 s. 6d, net. 

Wade (G. W.), D D OLD TESTAMENT 
HISTORY With Mapsl Fi/ih Edition 
Cr Svo 6s, 


Wade (G. W.), D.D., and Wade (J. H.), 
M A See Little Guides 


Wagner (Richard). RICHARD WAG- 
NeR’S music dramas : Interpreta- 
tions, embodying Wagner's own explana- 
tions. By Alicb Leighton Clbathbx 
and Basil Crump, /h Three Volumes 
Fct^ Svo as. 6d. each. 

VoL. I.— Thb Ring of thb Nibblung. 
Third Edition. 

Vou II —Parsifal, Lohengrin, and 
Thb Holy Grail. 

VoL. HI — Tristan and Isolde 

Walkley (A B ). DRAMA AND LIFE 
Cr. Svo. 6s, 

Wall (J. C.). See Antiquary’s Books 

WaKace-Ha^lH (P ), Second Master at 
Heme Bay College. REVISION NOTES 
ON ENGLISH HISTORY Cr 8»a xs. 

Waltera (H. B.). See Little Books on At 
and Classics of Art. 

Walton (P. Wi). See School Histone^ 

Walton (Izaak) and Cotton (Charles). 
See I.P.L. 

Walton (Izaak) See Little Libr^. 

Waterhouse Elizabeth). WI'tH THE 
SIMPLBl- HEARTED • Little Homilies to 
Women in Country Places. Second Edition. 
Sihall Pott Svo. as net. 

See also Little Library. 

Watt (Pranda). See Henderson (T. F ). 

Weatherhead (T. C.>. M A EXAMINA- 
TION PAPERS IN HORACE Cr Svo. as. 

See also Junior ExaminaDon Series. 

Webber (P. C.). See Textbooks of Techno- 

We 5 ^'(ArcIilbald), M.A AN INTRO- 
DUCTION TO THE HISTORY OF 
MODERN EUROPE. Cr. Svo. 6s 

Wells (Sidney H.) See Textbooks of Science. 
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W6ll8(J.)|M. A. , Fellowand Tutor ofWadham 
CoUw. OXFORD AND OXFORD 
LIFE. Third Edition. Cr.^vo. 3^. 6d. 
A SHORT HISTORY OF ROME. Eighth 
Edition. With 3 Maps. Cr. 8va. 3s. 6d. 
See also Little Guides. 

Wesley (JohtO. See Library of Devotion 
WheldonfP.W.L A LITTLE BROTHER 
TO THE BIRDS. The hfe-story of St 
Francis retold for children With 15 Illus- 
trations, 7 of which are by A. H. Buck- 
land. Large Cr 8vo. dr. 

Whibley (C. ). See Henley (W. E.). 
Whlbley (L,), M A, Fellow of Pembroke 
College Cambndge. GREEK OLIGAR- 
CHIES : THEIR ORGANISATION 
AND CHARACTER. Cr. 8vo. 6s 
Whitaker (Q. H.)i M.A See Churcbman's 
Bible. 

White (Gilbert). See Standard Library. 
Whitfield (B. B.)i M.A See Commercial 
Senes. 

Whitehead (A. W.). GASPARD DE 
COLIGNYj Admiral of Franck. 
With Illufltrations and Plana. Demy Bvo. 
xas 6d.net 

Whlteley (R. Lloyd). F.I.C , Principal of 
the Municipal Science School, We^t Brom- 
wich. AN ELEMENTARY TEXT- 
BOOK OF INORGANIC CHEMISTRY. 
Cr. Bvo. as. 6d. 

Whitley (Ittlfls). See Dilke (Lady), 
^^tllnff (Miss L.), late Staff Teacher of 
, the National Training School of Cookery. 
THE COMPLETE COOK. With 4a 
Illnstrations. Demy Bvo. •js. 6d net. 

A Colonial edition is also published* 
Whitten (W.). See Smith (John Thomas). 
WhytefA. Q.\ B.Sc See Books on Business. 
WUoenorce (Wilfrid). See Little Books 
on Art. 

WUde fOscar). DE PROFUNDIS. 
Eleventh Edition. Cr, Bvo. u. net, 

A Colonial Edition is also puoliahecL 
THE WORKS 

A Uniform Edition. Demy Bvo. 

JOS 6d net each volume. 

THE DUCHESS OF PADUA: A Play. 
POEMS. 

INTENTIONS and THE SOUL OP MAN. 
SALOME. A FLORENTINE TRA- 

nih?] 5 ’st“‘' 

LADY WINDERMERE'S FAN: A Play 
about a Good Woman. 

A WOMAN OF NO IMPORTANCE: 
A Play. 

AN IDEAL HUSBAND: A Play. 

THE IMPORTANCE OF BEING EAR- 
NEST : A Trivial Comedy for Serious 
People. 

A HOUSE OF POMEGRANATES, THE 
HAPPY PRINCE, and OTHER TALES 
LORD ARTHUR SAVILE'S CRIME and 
OTHER PROSE PIECES. 

DE PROFUNDIS. 

WiUdna <W- HA B.A THE ALIEN 
INVASION, Cr Bvo. as, 6d, 


WlUlama (A.). PETROL PETER: or 
Pretty Stones and Funiw Pictures. XUus- 
trated m Colour by A, W. Mills. Den^ 
4to 3f 6d, net 

W illi a m son (M. Q.)., M.A, See Ancient 
Cities 

WUlIamson (W.), B A. See Junior Ex- 
amination Senes, Jumor School Books, and 
Beginner's Books 

VS^^-Boxton (E. TIL), bLAKERS OF 
EUROPE Outimes of European History 
for the Middle Forms of Schools. With la 
Maps. Ninth Edition. Cr, Bvo 3s. 6d. 

THE ANCIENT WORLD With Maps and 
lllustrationa. Cr Bvo 3s. 6d. 

A BOOK OF NOBLE WOMEN. With 
z6 Illustrations. Cr. Bvo. 3s. 6d. 

A HISTORY OF GREA*! BRITAIN: 
FROM THB Coming of thb Angles to 
THE Year 1870. With ao Maps. Cr. Bvo. 
3 J. 6d 

See also Beginner's Books. 

Wllaon( Bishop.). See Library of Devotion. 

WHson (A. J.). See Books on Busmess. 

(H, A.), See Books on Business. 


See Simplified French 


Wilson ( 

Wilson (J. A) 

Texts, 

Wilton (Richard), M A. LYRA PAS- 
TORALIS . Songs of Nature, Church, and 
Home Pott Bvo. as 6d, 

Wlnbolt (S. B.), M.A EXERCISES IN 
LATIN ACCIDENCE. Cr. Bvo, xs. 6d. 

LATIN HEXAMETER VERSE: An Aid 
to Composition. Cr. Bvo, 3J. 6d. Key, 
w net 

Wlndle (B. C. A.). D Sc.,F R.S., F.S A See 
Antiquary's Books, Little Guides, Ancient 
Cities, and School Histones. 

WInterbotbam (Canon), M.A., B.Sc., 
LL B. See Churchman's Library. 

Wood (Sir Evelyn), F -M^ V C , G CR, 
G.ak.G. FROM MIDSHIPbiAN TO 
FIELD-MARSHAL. With lUustrations, 
and ag Maps. Pt/ih and Cheaper Edition, 
Demy Bvo. 6a net, 

A Colonial jSklition is also publi^ed. 

Wood (J. A. B.). See Textbooks of 
Technology 

Wood (J. hickory). DAN LENO. lUus- 
trated. Third Edition, Cr Bvo. 6s. 

A Colomal Edition is also published. 

Wood (W, BirkbeclO, M.A., late ^holarof 
Worcester College. Oxford, and Bdmonda 
(Major J. E.), R E , D.AQ.-M.G. A 
HISTORY OF THE CIVIL WAR IN 
THE UNITED STATES. With , an 
Introduction by H Spbnsbr Wilkinson 
With 34 Maps and Plans. Second Edition 
Demy Bvo. las 6d. net. * 

Wordsworth (Christopher), M A See 
Antiquary's Books. 

Wordsworth (W.). THE POEMS OF 
With an Introaojction and Notes by 
Nowbll C. Smith, late Fellow of New 
College, Oxford. In Three Votumes. 
Demy Bvo. i$s. net. 

POEkS BY T;«^LIAM WORDSWORTH. 
Selected with an Introduction by Stofford 
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^ With 40 njustratioiia by E 

^ New, inclading a Frontispiece in 
Photogravure. Cr. Bvo. ns 6 d. net. 

See also Little Library 

Word^orth (W.) and Coleridge (S. T.). 

See Little Library ^ 

Wright (Arthur), D D , Fellow of Queen's 
Q^ege, Cambridge. See Churcnmaii's 
Library 

Wright (C. Oprdon). See Dante. 

Wrffflit (J. C.). TO-DAY. Thoughts on 

T VOCABU- 

LA^ES FOR REPETITION. Fcap^ 8»<i 

Wyatt (Kate M.). See Gloaa (M. R 1 

MODERN®A^SsfNIA. 

WUh a Map and a Portrait. Demy Bvo . 
net, ^ 

Wyllle ^A.). NORWAY AND ITS 
FJC^^S With 16 Illuatrations. in Colour 

A Colonial Edition is also published. 


Shakespeare 

WyonCR.) 


J Prance (a.). THE LAND 
OF THE BLACK MOUNTAIN. With 
SI Illustrations. Cr %t/o. as 6 d. nei. 

IRISH 

VERSE. Revised atid Enlarged Edition, 
Cr 8to. 3j td, 

COMPLETE 

Motorist, with 138 lUuBtrauons. 

New Edition iSesienih)^ with, many addi- 
tions Demy, Bvo xas 6 d, net, 

'T.TTw Edition is also published. 

THE JOY OF THE ROAD . An Apprecia- 
tion of the Motor Car. With a E^ontia- 
piece in Photogravure. Small Demy Bvo, 
ss net 

Vonng(T. M.). THE AMERICAN 
COTTON Il^USTRY : A Study of 
Work tod Workers Cr. 8 vo. Cloth. as. 6 d t 
ioardst u. 6d, 

(A^nla). WHAT DO WE 
£JSL 9 rY^ CONCERNING ELECTRI- 
CITY? Fcap, Bvo, xs td, net. 


Ancient Oities 

General Editor, B. C. A 'WINDLE, D.Sc., F R.S. 

Cr. 8va, 4 J. 6£ net. 

I E. Manjd _S; 

Shmwsbury. By T. Auden, M A, F.S A 
Illustrated by Katharine M Roberts 
Ca^brbury By J, G Cox, LL.D , F.S A 


M a Ji.ey X 

Illustrated by B. G Boulter. 


ton, M,A, 


^vt'tP^* Til ^“sel Sympson 

M.D. lUustrated by E. H NoV 

^ P»t2patrick. Illustrated 
by W. C. Green. 


The Antiqnaiy’s Books 
General Editor. J. CHARLES COX, LL.D., F.S.A, 
Demy 8va. 7 y. 6d, net. 


EirousH Mon^ic Lifb. By the Right 

Remains op thb Prbhibtoric Agb in 

F.lCS. With numerous Illustrations and 
Plana. 

Oi^ Sekvicb Books op thb English 
C^RCH. By Christo^er Wordsworth, 
M.A, and Henry Littlehales, With 
Coloured and other Illustrations. 

C^Tic Art in Pagan and Christian 
By J. Romilly Alien, F.S. A 
with numerous Illustrations and Plans, 

False Antiqoitibs. 
By R, Munro, LL.D. Illustrated ^ 

^ OP British Saints. By J C. WalL 
itb numerous IHustrations and Fla^. 

Tot Roval Forbsts op England. By T. 
G Co*, LL.D., F.S.A Illustrated. 


Manorial Rrcords. 
By Nathaniel J. Hone. Illustrated. 
English Seals By J, Harvey Bloom. 
Illustrated. 

Tot Bells op England. By Canon T. T 
i^ven. p.D , F.S A With Ulustrahons, 
Second Edition, 

Parish Life in Mediaeval England By 
w 5 “®^* Abbott Gasquet, OSB 

Wia mtoy Illustrations. Second Edition. 
The Dommday Inquest. By Adolphus 
Bal^d, B A,LL B. WithazIUustratfons. 
Tot Br^es of Engird. By Herbert 
W, Marlin, M A With many Illustrarions. 
Second Edition. 

ENGpsH Church Furniture. ByJ G Cox. 

^ Harvey, M B. 

Second Edition 

Folk-Lore as an Historical Science. By 
With many Blustratjona. 
'Engush Costume. By George Clinch. F G.S. 
With many Ulnstratlons, 
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The Arden Shakespeare 

Demy 8vo, 2s 6d. net each volume. 

An edition of Shakespeare in single Pla3ra. Edited with a full Introduction, Textual 
Notes, and a Commentary at the foot of the page. 

Hamlbt. Edited by Edward Dowden. Mhasurb for Measure Edited by H. C, 

Romeo and Juliet. Edited by Edward Hart. 

Dowden. . Twelfth Night Edited by Morcton Luce- 

King Lear. Edited by W. J Craig. ^ The Merchant of Venice. Edited by 

Julius Caesar. Edited by M. Macmillan. C. Knox Pooler 

The Tempest. Edited by Moreton Luce. Troilus and Crebsida. Edited by K. 
Othello Edited by H. C. Hart, Deighton. 

Titus Andronicus. Edited by H. B. Bail- The Two Gentlemen of Verona. Edited 
don. by R. Warwick Bond- 

CvuBBUNE. Edited by Edward Dowden. Antony and Cleopatra. Edited by R.H 
The Merry Wives of Windsor Edited by Case. 

H. C Hart. Love's Labour’s Lost. Edited by H. C. 

A Midsummer Night’s Dream. Edited by Hart. 

H. Cunmgbam. Pericles. Edited by K. Deigbton. 

King Henry V. Edited by H. A Evans. King Richard hi Edited by A H. 
All^s Well That Ends Well Edited by Thompson 

W. O. Brigatocke. , The Life and Drath of King John Edited 

The Taming of the Shrew. Edited by by Ivor B John 
HL Warwick Bond The Comedy of Errors. Edited by Henry 

Timon of Athene Edited by K. Deighton. Ctmingham. 


The Begiimer’s Books 

Edited by W. WILLIAMSON, B. A. 


Easy French Rhymes. By Henri Blouet. 

Second Ediiiotu Illustrated Fca^.Zvo. ir. 
Easy Stories from English History. By 
E M. Wilmot-Buxton. Fourth Edition. 
Cr. ^vo. xs. 

Stories from Roman History. By E M 
Wilmot-Buxton Cr. Bvo. xf 6d 
A First History of Greece. By E. E. Firth. 
Cr, 8ffo. IS, 6 d. 


Easy Exercxses in Arithmetic. Arranged 
by W. S Beard. Third Edition. Feajt. 
8vo, Without Answers, if With Answers. 
If Bd. 

Easy Dictation and Spelltno. By W. 
Williamson, B A. Sixth Ed. Fcap. 8vo. if. 

An Easy Poetry Book. Selected and 
arranged hy W. Wilhamaon, B. A, Second 
Edition. Cr. 8vo. if. 


Books on Business 

Cr. 8vo. 2 s, 6d. net. 

Ports and Docks. By Douglas Owen. The Automobile Industry. By G de 
Railways By E. R. McDermott. Holden-Stone. 

The Stock Exchange. By Chas. Duguld. Mining and Mining Investments. By 
Second Edittoft. 'A Moil,’ 

The Business of Insurance. By A. J. The Business of Advertising. By Clarence 
Wikon. G. Moran, Barnater-at-Law. Illustxated. 

The Electrical iNnusTRY : Lighting, Trade Unions. By G. -Drage. 

Traction, and Power. By A> G. Whyte, Civil Engineering By TT Claxton Fidler, 
B.Sc. M.Inst CE. Ilhiitrated 

The Shipbuilding Industry . Its History. The Iron Trade of Great Britain. By 
Practice, Smence, and Finance. ByDavia J. Stephen Jeans. Illustrated. 

Pollo^ M I.N A. Monopolies, Trusts, and Kartells. By 

The Money Market. By F. Straker. F. W. Hirst. 

The Business Side of Agriculture. By The Cotton Industry and Trade By 
A G. L. Rogors, M, A Prpf* S. J Cbopman, Dean of tj» Faculty 

Law IN Business. By H. A Wilson. of Commerce itt the Umvejsity of Mkn- 

Thk Brewing Industry. By Julian L. Chester. UlufiOHied. 

Baker, F.I.C., F.C.S. lUustratw. 
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Byzantine Tests 


Edited by J B. BURY. M A., Litt D. 


Thj® Syriac Chronicle known as that op 
Zachabiah of Mitylenb, Translated by 
F J Hamilton, D.D , and E W. Brooks. 
Dtmy 690. rar 6d neL 

EvAGRins. Edited by L. Bides and Lton 
Parmentier Demy 8ve loi 6^ w/. 


The History of Psbllus Edited by C. 

Sathas Demy 8ve 15s ttei. 

Ecthhsis Chronica AND Chronicon Athen- 
ARUM. Edited by Professor S P. Lambros. 
Detny Bz>e js neU 
The Chronicle of Morka- Edited by John 
Schmitt Demy B90. 15^. neU 


The dLUTahman's Bible 


General Editor, J. H. BURN, B D., F R.S.E. 


Fcap. 8vo, is, 6d. net each. 


The Epistle of St. Paul the Apostle to 
THE Galatians Explained by A. W. 
Robinson, M.A. Second Edition. 
Ecclesiastes Explained by A. W Streane, 
D D. 

The Epistle op St Paul the Apostle to 
THE Pkiuppians. E^lained by C R, D 
Biggs, I) D Second Edition 

The Epistle of St Jambs, Explamedby 
H. W. Fulford M.A. 


Isaiah. Explained by W E Barnes, D D. 
T^o Volumes, With Map ar net each 

The Epistle op St Paul the Apostle to 
the Ephesians. Explained by G H Whita- 
ker, M A. 

The Gospel According to St Mark 
Explained by J. C. Dn Bmsson, M.A. 
ar. 6d, net 

The Epistle of Paul the Apostlb to 
THE CoLOSSiANS AND Phtlemon. Ex- 
plained by H J. C* Knight, ar. net. 


The Ohurchmaii’s Library 
General Editor, J. H, BURN, B.D,, F.R S E. 


Crown 8vo, 

The Beginnings op English Christianity. 
By W E Collins, M A. With Map 

The Kingdom df Heaven Here and Here- 
after. By Canon Winteibotbam, M.A., 
B So , LL.B 

The Workmanship of "the Prayer Book * 
Its Literary and Liturgical Aspects, By J 
Bowden, D D. Second Edition^ Revised 
and Enlarged 


3 j , ^d, each. 

Evolution. By F B Jevons, M A,, Litt D 
Some New Testament Problems By 
Arthur Wnght, D.D 6 j 

The Churchman's Introduction to the 
Old Testament. By A M Mackay, B A 
Third Edition 

Comparative Theology. By J. A. Mac* 
Culloch. 6r. 


Olassical Translations 

Crown %vo. 


jEschylus— The Oresteion Trilogy (Agamem- 
non, ChoSphoroe, Sumemdas) Translated 
by Lewis Carapbell, LLD. sj, 

Cicero— Do Oratore I, Translated by E, N. 

P. Moor, M. A Second Edition- 3s 6d. 
Cicero — ^The Speeches against Cataline and 
Antony and for Marena and MHo Trans- 
lated l^B. E. D. Blaloston, M A. s* 
CiCERO-^De Natura Deorum. Translated by 
E. Brooks, M.A 3^. 6d i 

Cicero— De Officlis. Itranslated by G,* B. 
Gardiner, M.A. at 6d, ^ ^ , 


Horace — The Odes and Epodes Translated 
by A. D. Godley, M A as. 

Lucian — Six Dialogues Translated byS T 
Irwin, M.A 3s 6d. 

Sophocles— Ajax and Electra. Translated by 
E. D Morshead, M.A as 6d 
Tacitus— jAgricola and Germania. Trans- 
lated by R. B Townsend as. ^ 
Juvenal — ^Tiilrteon Satires. Translated by 
S. G> Owen, M'^A. ar. 6d. 


Olassios of Art 

r Edited by Ds-. J. H. W LAING 

T^'AKT^JFT^Git^Ks. ByH. fi. Wdhers. I Velazquez. By,A de' Benfet^ Wlth'^ 
^th tia Flat^ and 18 jU^tirBtioiis in the i Plates,. fVide Jioyat 8vo. iOa ^ , , 

Text. TVtdeEoyal^o, ias,6d,Het.^ - \ ^ i r 
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Oomxaercial Serios 


Crown 8zfo, 


British Comuercb and Colonibs from 
Elizabeth to Victoria. By H do B 
Gibbins, LiILD , M A Third Edition^ as 

Commercial Examination Papers. By H 
do B, Gibbins, Litt D , M A. xs. 6d 
The Economics of Commerce, By H do 
B. Gibbins, LittB., M. A. Secotid Ediiton, 

IS. 6d, 

A German Commercial Reader. By S E. 

Bally. With Vocabulary, as. 

A Commercial Geography of the British 
Empire. By I* W. Lyde, M.A. Sixih 
Edition, as, 

A Commercial Geography of Foreign 
Nations, By F. C Boon, B.A as. 

A Primer op Bosineks, By S, Jackson, 
M.A. Fourth Edition, js td, 


A Short Commercial Arithmetic By F 
G. Taylor, M A. Fourth Edition, is 6 d 

French Commercial Correspondence. By 
S. E Bally, "^th Vocabulary. Third 
Edition, ar. 

German Commercial Correspondence. By 
S. E Bally. With Vocabulary. Second 
Edition 3j Sd. 

A French Commercial Reader. By S. E. 
Bally 'Wii}iVo(Ah\x]sccY. Second Edition, as 

Precis Writing and Cjfpice Correspond. 
ENCE. By E. E. Whitfield, M.A, Second 
Edition, as. 

A Entrance Gutde to Professions and 
Business. By H Jones, is 6 d. 

The Principles of Book>kebping by Double 
Entry. ByJ. E. B M ‘Allan, M A as 

Commercial Law. By W. Douglas Edwards, 
Second Edition, as. 


Mezzotints. By Cyril Davenport With 40 
Plates in Fhotomvure. 

Porcelain. By Jffidward Dillon With 19 
Plates in Colour, ao in CoUuiype, and 5 in 
Photogravure. 

Miniatures. By Dudley Heath. With 9 
Plates in. Colour, X5 in (Allotype, and 15 in 
Photogravure. 

Ivories By A MasTcelL With 80 Plates in 
Collotype and Photogravure 

English Furniture. By P, S. Robinson. 
With z6o Plates in Collotype and one in 
Photogravure Second Edition 

English Coloured Books By Martin 
Hardie. With 28 Illustrations m Colour 
and Collotype. 


The Oennoisseur’s Library 

Wide Royal Svo. 25^. net. 


European Enamels, By Henry H. Cnnyng- 
hame, C B. With ^ Plates in Collotype 
and Half-tone and 4 Plates in ^loux. 

Goldsmiths' and Silversmiths' Work. By 
Nelson Dawson With many Plates in 
Collotype and a Frontispiece in Photo- 
gravure. Second Edition, 

Glass. By Edward Dillon. With 37 Ulus* 
trations in Collotype and X2 in Colour. 

Seals. By Walter de Gray Birdu With 52 
Illustrations in Collotype and a l^ntispiece 
in Photogravure. 

Jewellery. By H. Clifford Smith With 50 
lUnstratioDs in Collotype, and 4 in Colonr. 


The niustrated Pocket Library of Plain and Oolonred Books 

Fcap Sva, 3J. 6 d, net each volume, 

OOLOURBD B00E8 


Old Coloured Books. By George Paston. 

With 16 Coloured Plates. Fcap.^vo, as net. 
The Life and Death of John Mytton, Esq, 
By Nimrod. With 18 Coloured Plates by 
Henry Aiken and T. J. Rawlins. Fourth 
Edition 

The Life of a Sportsman, By Nimrod 
With 35 Coloured Plates by Henry Aiken. 
Handley Cross. By R. S Surtees. With 
» Coloured Plates and xoo Woodcuts in the 
Text by J obn Leech. Second Edition. 

Mb. SpoNOB'<r Sporting Tour By R. S 
Surtees. With 13 Coloured Plates and 90 
Woodcuts in the Text by John Leech 
JoRROCKS' Jaunts and Jollities, By R. S. 
Surtees, With xj Coloured Plates toy H. 
Aiken. Second Edition. 

Ask Mamma. By R. S. Si^ees. With 13 
Coloured Plates and 70 Woodcuts in the 
Text by John Leech. 


The Analysis op the Hunting Field. By 
R. S. Surtees. With 7 Coloured Plates by 
Henry Aiken, and 43 Illustrations on Wood. 
The Tour of Dr. Syntax in Search of 
THE Picturesque By WiUiani Combe. 
Vhth 30 Coloured Plates by T. Rowlandson. 
The Tour of Doctor Syntax in Search 
OF Consolation. By William Combe. 
With 24 Coloured Plates by T. Rowlandson. 



Thh History OP Johnny Qjae Genus the 
Li [Lie Foundling cf the late Dr SyDtu. 
By the Author 6?' The Thieo Tours. With 
24 Coloured Pbicea by Ro^landbcq 
The Engush Dsnce of Death, from jhe 
Designs of T Rowlandson, with Metrical 
llIusbradoDS by the Author of ‘Doctor 
Syntax.' 7 \uo Volumes. 

Tills boOlf contains 76 Coloured Plates^ ' 
\Contitnud, 
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Illustrated Pocket Library of Plain ani 

TheDanceofLtfe: APoem. BytheAuthor 
of * Doctor Syntax ' Illustrated 'with a6 
Coloured Engravings by T Rowlandson. 

Life in London : or, the Day and Night 
Scenes of Jerry Hawthorn, Esq , and bis 
Elegant friend, Corinthian Tom. By 
Pierce Egan With 36 Coloured Plates by 
I. R. and G Cnukshank. With numerous 
Designs on Wood. 

Real Life in London: or, the Rambles 
and Adventures of Bob TaByho, Esq, and 
his Cousin, The Hon. Tom Dashall By an 
Amateur (Pierce Egan). With 31 Clolourod 
Plates by Aiken and Rowlandson, etc. 
Tav VoluMtes. 

The Life op an Actor. By Pierce Egan. 
With 27 Coloured Plates by Ibeodore Lane, 
and several Designs on Wood. 

The Vicar op Wakefield. By Oliver Gold- 
smith. With a4 Coloured Plates by T. Row- 
landson. 

The Military Adventures of Johnny 
Newcome. By an Officer. With 15 Coloured 
Plates by T Rowlandson. 

The National Sports of Great Britain. 
With Descriptions and 50 Coloured Plates 
by Henry AUcen. 

The Adventures of a Post Captain By 
A Naval Officer With 24 Coloured Plates 
by Mr. Wilhams. 


Coloured BooKS -^ coniinusd , 

Gamonta or the Art of Preserving Game ; 
and an Improved Method of making Planta- 
tions and Covers, explained and illustrated 
by Lawrence Rawstome, Esq. With 15 
Coloured Plates 1 ^ T Rawlins. 

An Acadbncy for Grown Horsemen : Con- 
taming the complstest Instrucuons for 
Walking, Trotting, Cantering, Galloping, 
Stumbling, and Tumblmg. Illustrated with 
27 Coloured Plates, and adorned with a 
Portrait of the Author. By Geoffi'cy 
Gambado, Esq 

Real Life in Ireland, or, the Day and 
Night Scenes of Brian Born, Esq , and his 
Elegant Fnend, Sir Shawn O'Dogherty 
By a Real Paddy. With 19 Coloured Plates 
by Heath, Marks, etc. 

The Adventures of Johnny Newcome jn 
THE Navy. By Alfred Burton With 16 
Coloured Plates by T Rowlandson 

The Old English Squire : A Poem. By 
John Careless, Esq. With ao Coloured 
Plates after the style of T Rowlandson. 

The English Sp\ By Bernard Black- 
mantle. An original Work^ Characteristic, 
Satirical, Humorous, compnsing scenes and 
sketches in even' Rank of Society, being 
Portraits of thelUibitnous, Eminent Eco^n- 
tnc, and Notonous. With 72 Coloiuied 
Plates iiy R. Croikshank, and many 
rUustmtions on wood. Tmo yaiftmfs, 
7s, ntt. 


PLAIN 

The Grave : A Poem. By Robert Blair. 
Illustrated bj 12 Etchings executed by Louis 
Scbiavonetti from the original Inventions of 
William Blake. With an Engmved Title Page 
and a Portrait of Blake by T PhiUips, R.A. 

The illustrations are reproduced m photo- 
gravure. 

Illustrations of the Book of Tob. In- 
vented and engraved by William Blake. 

These famous Illustrations — ax m number 
— are r^oducad in photogravure. 

-fisop's Fables. With 380 Woodcuts by 
Thomas Bewick. 

Windsor Castle. By W, Harrison Ainsworth. 
With 22 Plates and 87 Woodcuts in the Text 
by Geoige Cruikshank. 


BOOKS 

The Tower op London. By W. Hirrison ( 
Amsworth. With 40 Plates and 58 Woodciits \ 
in the Text by George Cruikshank. 1 

Frank Fairlbgh. By F. E. Smedley. With 
30 Plates by George Cruikahank. 

Handy Andy, By Samuel Lover. With 24 
lUustratiQps by the Author. 

The tpMPLEAT Angler By Izaok Walton 
and Chfi^M Cot^n 'V^ith 14 Plates and 77 
Woodcuts in the Text. ’ 

The Pickwick Papiks. &u:les Dicikcns. 
With the 43 Illustrations by Seymour and 
Pbk, the two Bqss Plates, and the 3a Con- 
temporary Onwhyh Plates. 


Junior ’RTamination Series 


Edited by A. M. M STEDMAN, M.A. Fcaji, 8w. u. 


Junior French Examination Papers. By 
F Jacob, M.A. Second Mdition, 

Junior English Examination Papers. By 
W. Williamson, B.A. 

Junior Arithmetic Examination Papers. 

By W". S. Beard. Fourth Edit^n^ 

Junior Algebra Examination Papers. By 
S. W Finn, M.A. ' 

Junior Greek Examination Papers. By T. 
C. Weatharhead, M.A. Key, 3s. ^ neU 


Junior Latin Examination Papers, By C. 
G. Bottmg, B A. F^h Edition, Key, 
31. Sd, net. 

Junior General Information Examina- 
tion Papers. By W. S. Beard. Key, 
y 6d. net ’ 

Junior Geography Examination Papers. 
By W. G. Baker, M. a. 

Junior German Examination Papers. By 
A. Voegelin, M.iL 
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Methuen’s Junior School-Books 


Edited by O D. INSKIP. LL.D 

A Class-Book op Dictation PAhSAGES. By 
W, Williamson, B A. FourUtnih Edition, 
Cr, Bw. ij, 6rf. 

Thb Gospel According to St. Matthew. 
Ifidited by E Wilton South, M.A With 
Throe Maps. Cr Qi/e is. 6d 

The Gospel Accordincto St Mark Edited 
by A. E. Ruble, D.D. With Three Maps. 
Cr. Bvo IX 6d. 

A Junior English Grammar. By W. William- 
son, B A With numerous pass^es for parsuig 
and analysis, and a chapter on Essay WnLing. 
Eow ih EdiUon. Cr, ^o. as 

A Junior Chemistry. ByE A Tyler, B. A, 
F.C S. With 78 Illustrations. Fourth Edi- 
tion. Cr. ^vo as. 6d. 

The Acts of the Apostles. Edited by 
A E. Ruble, D D. Cr Bvo as. 

A Junior French Grammar. By L A- 
Somet and M J. Acatos. Second Edition. 
Cr. Bvo. as. 

Elementary Experimental Science. Phy- 
sics by W.T Clough, AR.C.S Chemistry 
by A E Dunstan, B.Sc. With a Plates and 


. and W WILLIAMSON, B.A. 

154 Diagrams. Sixth Edition. Cr. Bvo 
as 6d 

A Junior Geometry By Noel S Lydon. 
With 376 Diagrams. Sixth Edition. Cr. 
Bvo. ox. 

Elementary Experimental Chemistry 
By A E. Dunstan, B Sc. With ^ Plates and 
log Diagrams. Second Edition revised. 
Cr. Bzo, ax 

A Junior French Prose. By R R N 
Baron, M A. Third Edition. Cr Bvo as. 
The <^spkl According to St- Luke, With 
an Introduction and Notes by William 
Williamson, B. A With Three Maps. Cr. 
Bvo. as. ^ 

The First Book of Kings. Edited by A. E. 

Rubie, D.D With Maps. Cr. Bvo as 
A Junior Greek History. By W. H. 
Spragge, M A With 4 Illustrations and 5 
Maps Cr Bvo as 6a. 

A School Latin Grammar- ByH. G. Ford, 
M A Cr Bvo. as. 6d. 

A Junior I.atin Prose. By H. N. Asmim, 
M.A, B.D. Cr. Bvo. as 6d. 


Leaders of BeHgioii 


Edited by H. C. BEECHING, M A.. Canon of Westminster, 
Cr. Bvo as. net. 

Cardinal Newman. By R. H, Hutton. 

John Wesley, By J. H Overton, M.A 
Bishop Wilbebforlb. By G. W Daniell, 

M.A 

Cardinal Manning. By AW Hutton, M.A 
Charles Simeon. By H C. G. Moule, D D 

J OHN Knox ByF MacCunu. Second Edition. 

OHN Howe. By R F. Horton, D D. 

:homa8 Ken. By F. A Clarke, M A. 

George Fox, the Quaker. ByT. Hodgkin, 

D.C.L. Third Edition. 

John BLbblb. By Walter Lock, D.D. 


With Portraits. 


Thomas Chalmers, By Mrs OUpbant 
Lancelot Andrbwes By R L. Ottley, 
D D. Second Edition. 

Augustine of Canterbury. By E. L. 
Cutts, D D. 

William Ladd. By W. H. Huttoq, M.A 
Third Edition. 

John Donne. By Augustus Jossopp, D D. 
Thomas Cranmsr. By A, J Mason, D.D. 
Bishop Latimer, By R. M. Carlyle and A 
J. Carlyle. M.A 

Bishop Butler. By W. A. Spooner, M.A. 


The Library of Devotion 


With Introductions and (where necessary) Notes. 
Si?iall Pott 8v0f clothe as. ; leather^ 2s. 6d. net. 


The Confessions of St. Augdstine. Edited 
by C. Bigg, D.D. Sixth Edition. 

The Imitation of Christ t called also the 
Eoclesiastioal Music. Edited by C. Bigg, 
D.D. F^h Edition 

The Christian Year. Edited by Walter 
Lock, D. D. Fourth Edition 

Lyra Innocrntium. Edited by Walter 
tiock, D,D. Second Edition. 

The T^plb. Edited by E* C. S. Gibson, 
D.D. Second Edition 

A Book of Devotions. Edited by J. W 
Stanbridge. B D. Second Edition. 

A Serious Call to a Devout and Holy 
Life. Edited by C Bigg, D.D. FourikEd. 

A Guide to Eternity. Edited by J. W. 
Stanbrldge, B.D. 


The Inner Way By J, Tauler. Edited by 
A W. Hutton, M A 

On the Love of God. By St Francis de 
Sales Edited by W. J.’Knox.Little,M A 
The Psalms of David. Edited by B. W. 
Randolph, D.D. 

Lyra Apobtouca By Cardinal Newman 
and others. Edited by Canon Scott Holland. 
M A , and Canon H. C. Beeching, M A 
The Song of Songs. Edited by B Blaxlaad, 
M A 

The Thoughts of Pascal Edited by C 
S. Jerram, M A. 

A Manual of Consolation from the 
Saints and Fathers. Edited by J. H. 
Burn, B.D. 


[Coniitiued. 
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Trri? LrnRAnv of ’ D ' B . vcyno ' Sfi—contimted 

Xhb Devotions of St. Anselm. Edited by 
C. a J.Webb^MA. 

Grace A^hndino to the Chief op Sin- 
ners. By John Bunyan Edited by S C. 
Freer, M A 

Bishop WiLbON's Sacra Privata. Edited 
by A. E Bura, B D 

Ltra Sacra : A Book of Sacred Verse 
Edited by Canon H. C. Beecbing, M A. 
Second Edition^ revised^ 

A Day Book FROM THE S aints AND Fathers. 
Edited W J. H. Bum, B.D 

A Little book of Heavenly Wisdom A 
Selection from the English M3rBUcs. Edited 
%E. C. Gregory. 

Light, Life, and Love. A Selection from the 
German Mystics. Edited byW R lnge,M.A. 

An Introduction to The Devout Life. 
By Sl Francis de Sales. Translated and 
Eoited by T. Barns, M. A. 

The Little Flowers of the Glorious 
Messer St. Francs and of his 
Friars. D one into Enehsh by W. Hey- 
wood. with an Introonction by A. G, 
Ferrers HowdL 


Manchester al Mon do : a Contemplation 
of Death and Immortality, By Henry 
Montagn, Earl of Manchester With an 
Introduction by Elizabeth Waterhouse. 
Editor of ‘A Little Book of Life ana 
Death ' 


The Spiritual Guide, which Disentangles 
the Soul and brings it by the Inward Way 
to the Fnufaon of Perfect Contemplation, 
and the Rich Treasure of Internal Peace. 
Writtwi by Dr. Michael deMolinos, Priest 
Translated from the Italian co{W, printed at 
Vemce, 1685. Edited with an Introduction 
by Kathleen L3rtteIton. And a Note by 
C 5 anon Scott Holland. 


Devotions for Every Day of the Week 
AND THE Great Festivals. Bjr John 
Wesley. Suited, with an Introduction by 
Canon C Bodington 

Frecbs PrivaTjE. By Lancelot AndreWes, 
Bishop of Winchester. Selections from the 
Tran^tion by Canon F. E Bnghtman 
Edited, with an IntroductTon, by A. E, 
Bum, D.D, 


Little Books on Ait 

With many IBusiraiiims, Demy l6tno, is. 6d. net. 

Each volume consists of about aoo pages, and contains from 30 to 40 lUustrations^ 
including a Frontispiece in Photogravure 

Hoppnhr. H. P. K. Skipton 
Rembrandt. Mrs. E A Sharp. ’ ' . 
Corot. Alice Pollard and Ethd Bimstingl. ' 
Raphael. A. R. Drybupst. 

Millet. Netta Peacock. ; *' 

Illuminated MSS" J, W Bradley. ' 

Christ in Art. Mrs, Henry J^a^ner. j 
Jewellery. CyrUDavcaport. 

CLAUDEr E. plUon. ^ ^ 

The Arts of Japan BT Dmop. 

Enamels. Mrs. Nal^x(,Di^F^,iL 
Miniatures* C. Daven|>o|h 
CoNSS^w^ H. W. 

Our Lady In Ait., ^ ^ 


Greek Art. H B Walters. Eourth EdtHote* 
Bookplates. E Almack. 

Reynolds. J Sime. Second Edifiotu 
Komnby. George Paston 
Watts. R- E. D. Sketchley. 

Leighton. Alice Corkran. 

Velasquez. Wilfrid Wilberforoe and A. R. 
Gilbert. 

Greuze and Boucher. Eliza F. Pollard. 
Vandvck. M G. Smallwood. 

Turner. Frances Tyrrell-GiU. 

DUrsr. Jessie Allen 
Holbein. Mrs. G. Fortescne. 

Burne-Jones. Fortnnie de Llste. Third 
Sdiiton* 




The Little CtfU^ee 

Demy i6mc, 2x. 6d. net, 

Bach volume contains so plates in Photogravure, together with a short outline of 
the life and work of the master to whom the book is devoted 


A Little Gallery op Reynolds. A Little Gallery of Millais, 

A Little Gallery of Romney. A Little Gallery of English Poets. 

A Little Gallery op Hoppner. 


Tbe Little Ckddes 

With many Illustrations by E. H, New and other artists, and from photographs. 
Small Pott 8zfe, eloth^ 6d. net ; leather^ jj. 6^/. net. 

The main features of these Guides are (i) a handy and charming form ; (2) illus- 
frationsfrom photographs and by well-known artists ; (3) good plans and maps ; (4) an 
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adequate but co^^)act presentation of everything that is interesting m the natural 
features, history, archaeology, and architecture of the town or district treated. 


CaMBKIDOS AMD ITS COLLEGES By A. 
Hamilton Thompson . Second £dt tton 


Hbrtfordshiss. 
F.R H.S. 


W. Tomplons, 


Oxford ajtd its Colleges. By J. Wells, 1 The Isle of Wight. By G. Clinch. 


M. A. Eighth Edition, 

St. Paul's Cathedral. By Georee Clinch 
Westminster Abbey. By G E. Troutbeck. 
Second Edition 

The English Lakes. By F G. Brabant, M A. 
The Malvern Country. By B, C. A, 
Windle, D.Sc , F.R.S 

Shakespeare's Country. By B C. A. 
Wmdle, D Sc. , F. R S Third Edition. 


North Wales. By A. T Story. 
Buckinghamshire, By E. S. Koacoe. 
Cheshire. 1^ W M. Gallichan. 

Cornwall. By A. L Salmon. 

Derbyshire. By J. Cbailea Cox, LL.D , 
fSA. 

Devon. ^ S. Baring-Gould. 

Dorset. By Frank R. Heath. Second Ed. 
Hampshire. By J C. Cox, LL.D , F.S A. 


Kent. By G. ■‘Clinch. 

Kerry. By C P Crane. 

Middlesex. By John B. Fhth. 

Norfolk By W A. Dutt 
Northamptonshire. By Wakeling Dry 
Oxfordshire. By F. G. BrabanL M.A. 
Somerset, By G. W and J. H. Wade. 
Suffolk. By W A. Dutt. 

Surrey. By F. A. H Lambert. 

Sussex. By F. G. Brabant, M A. Second 
Edition, 

The East Riding of Yorkshire. By J. E. 
Moms 

The N ORTH Riding of Yorkshire. By J. E. 
Morris 

Brittany. By 23. Banng-Gould. 

Normandy. By C Scudamore. 

Rome ByC. G Ellaby. 

Sicily. By F. Hamilton Jackson. 


The Iiittle Library 

With Introductions, Notes, and Photogravure Frontispieces. 

Small Pott Zvo. Each Volume, cloth, is. 6d. net; leather, sls. 6d. net. 
Anon. A LITTLE BOOK OF ENGLISH Cralk (Mrs.). JOHN HALIFAX, 
LYRICS. GENTLEMAN Edited by Annie 

Austen (Jane). PRIDE AND PREJU- Matheson Two Volumes. 

DICE. Edited by E V. Lucas TwoVols Croshaw (Richard). THE ENGLISH 
NORTHANGER ABBEY Edited by E.V. POEMS OF RICHARD CRASHAW. 

Lucas Edited by Edward Hutton 

Bacon (Pranels). THE ESSAYS OF LORD Dante (Alighieri). TH E INFERNO OF 
BACON. Edited by Edward Weight. DANTE. Translated by H F. Cary. 

Barham (R. HA THE INGOLDSBY Edited by Paget 1 oynbee, M A., D Litt, 

LEGENDS. Edited by J. B. Atlay. THE PURGATORIO OF DANTE. Trans- 
Two Volumes lated by H F Cary, Edited by Fagbt 


Barnett (Mrs. P. A.). A LITTLE BOOK 
OF ENGLISH PROSE Second Edition. 

Beckford (WUllam). THE HISTORY 
OF THE CALIPH VATHEK. Edited 
byE Denison Ross 

Blake (WilUam). SELECTIONS FROM 
WILLIAM BLAKE. Edited by M 
Perugini. 

Borrow_(Qeorge). LAVENGRO. Edited 
by F. Hindes Grooms. T^o Volumes 

THE ROMANY RYE. Edited by John 


THE ROMANY RYE. Edited by John 
Sampson. 

Brownl^ (Robert. SELECTIONS 

^ FROM^ THE EARLY POEMS OF 
ROBERT BROWNING. Edited by W. 
Hall Griffin, M-A. 

Can^g (George). SELECTIONS FROM 
THE ANTI- JACOBIN: with George 
Canning's additional Poems. Edited by 
Lloyd Sanders. 

Gowl^ (Abraham). THE ESSAYS OF 
ABRAHAM COWLEY. Edited by H C 
Minchtn. 

Crabbe (GeorgeL SELECTIONS FROM 
GEORGE CRABBE. Edited by A. C 
, Deane. 


GENTLEMAN Edited by Annie 
ND PREJU- Matheson Tivo Volumes. 
i& TwoVols Crashaw (Richard). THE ENGLISH 
ditedbyE.V. POEMS OF RICHARD CRASHAW. 
Edited by Edward Hutton 

ITS OF LORD Dante (AUghlerl). THE INFERNO OF 
:d Weight. DANTE. Translated by H F. Cary. 

[NGOLDSBY Edited by Paget 1 oynbee, M A., D Litt, 

. B. Atlay. THE PURGATORIO OF DAMTE. Trans- 
lated by H F Cary, Edited by Fagbt 
FTLE BOOK Toynbee, M A., D Litt, 

^cond Edition. THE PARADISO OF DANTE. Trans- 
2 HISTORY lated ^ H- F. Cary Edited by Paget 
£EK. Edited Toynbee, M.A., D,Litt 

Darley (George). SELECTIONS FROM 
[ONS FROM THE POEMS OF GEORGE DARLEY. 
Edited by M Edited by R. A. Streatfeild. 

Deane (A. C.L A LITTLE BOOK OF 
JRO. Edited LIGHT VERSE. 

to Volumes Dickens (Charles). CHRISTM AS BOOKS, 

lited by John T^o Volumes 

Perrier (Susan), MARRIAGE. Edited 
ECTIONS by A. Goodrich - Freer and Lord 

POEMS OF Iddeslkigk. Tvjo Volumes. 

Edited by W. THE INHERITANCE. T*wo Volumes. 

GaskellfMrs.). CRANFORD. Ediiiedbir 
IONS FROM E. V. Lucas. Second Edition. 

-with George Hawthorne (Nathaniel). THESCARLEX 
s. Edited by LETTER- Edited by Percy DeabmeE. 


Henderson (T. P.). A LITTLE BOOK 
OF SCOTTISH VERSE, 

Keats (John). POEMS. With an Intro- 
duction by L Bilion, and Notes by J. 
Masefield 

K^nglake (A. W.). EOTHEN With an 
Introducuon and Note^. Second Edition. 

IConUnued. 
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The Little Library— coftiiitwiL 

Lamb (Charles). ELIA, AND THE 
LAST ESSAYS OF ELIA. Edited by 
E V. Lucas. 

Locker (P.). LONDON LYRICS Edited 
^ A D Godlev, M.A. a reprint of the 
First Edition 

Lonirf ellow (H. W.). SELECTIONS 
FROM LONGFELLOW. Edited by 
L. M. Faithfull. 

Marvell (Andrew). THE POEMS OF 
ANDREW MARVELL. Edited by E. 
Wrioht 

Milton (John). THE MINOR POEMS 
OF JOHN MILTON. Edited by H C. 
Bsbcuing, M a., Canon of Westminster. 

MolrfD.M.). MANSIEWAUCH Edited 
by T F, Hkndhrson. 

Nlchola(J. B. B.). A LITTLE BOOK OF 
ENGLISH SONNETS. 
RochefoncaaldCpO* THE MAXIMS OF 
LA ROCHEFOUCAULD. Translated 
by Dean Staxhopb. Edited by G H. 
PoWBLL. 

Smlth (Horace and James). REJECTED 
ADDRESSES. Edited by A. D Godlev, 
M A. 

Sterne (Laurence). A SENTIMENTAL 
JOURNEY. Edited by H. W. Paol. 


Tennvson (Alfred, Lord). THE EARLY 
POEMS OF ALFRED, LORD TENNY- 
SON. Edited by J Chorton Collins, M.A 

IN ME MORI AM Edited by Canon 

H C Bbbchtng, M a. 

THE PRINCESS. Edited by Elizabeth 
Wordsworth 

MAUD. Edited by Elizabeth Wordsworth. 

Thackeray (W. M.). VANITY FAIR. 
Edited by S. Gwynn. f/irge Volumes, 

PENDENNIS. Edited by S Gwynn. 
Three Volumes. 

ESMOND Edited by S. GwyNk 

CHRISTMAS BOOKS. Edited by S Gwynn 

Vauffhan (Henry). THE POEMS OF 
HENRY VAUGHAN. Edited by Edwarj^ 
Hutton. 

Walton (Izaak). THE COMPLEAT 
ANGLER Edited by J Buchan. 

Waterhouse (Elizabeth). A LITTLE 
BOOK OF LIFE AND DEATH. Edited 
by Eleventh Edition. 

Wordsworth (W.). SELECTIONS FROM 
WORDSWORTH. Edited by Nowell 
C, Smith. 

Wordsworth (W.) and Coleridge (S. T.). 
LYRICAL BALLADS. Edited by George 
Sampson. 


The Little Quarto Shakespeare 

Edited by W. J. CRAIG. With Introductions and Notes 
Pott l 6 tw. In 40 Volumes Leaiher^ price is. net each volume. 
Mahogany devolving Book Case. 10s, net. 


Miniature Library 

Repnnts in miniature of a few interesting books which have qualities of 
humanity, devotion, or literary genius. 


Euphbanor: a Dialogue on Youth. By 
Edward FitzGerald. From the edition pub- 
lished by W. Pickering in 1B51. iJemy 
Samo leather^ os. net. 

PoLONius: or Wise Saws and Modem In- 
stances. _ By Edward FitzGerald. From 
the edition published by W. Pickermg in 
1853. Bemysamo. Eeaiher, as. net. 

The RubXiyXt of Omar KhayyXm By 
Edward FitzGerald. From the xst edition 
of 1S59, Fourth Edition. Leatkert zs. net 


The Life of Edward, Lord Herbert of 
Cherbdry Written by himself. From the 
edition printed at Strawberry Hill m the 
year 1764. Demy ^vno. Leather^ as net 
The Visions of Dom Francisco Quevedo 
Villegas, Kn^ht of the Order of St 
Jamea Made English by R. L. From the 
edition pnnted for H. Herringtnan, 1668. 
Leather, as net 

Poems. By Dora Greenwell. From the edi- 
tion of T846. Leather^ as. net 


Oxford Biographies 

Fcap. Svo. Back volume^ clothy 2^. 6 d net ; leather^ "^s. 6 d. net. 


Dante Alighieri By Paget Toynbe^ M. A., 
D Litt With la Illustrations. TkirdEdition. 
(j^OLAMO Savonarola By E. L. S Hors- 
burgb, M.A. With za lllustratioDE. Second 
EMtton. 

John Howard. By £. C S Gibson, D D , 
Bishop of Gloucester With xa Illustrations. 
Alfred Tennyson. By A. C. Benson, M A. 
With 9 Illastrations 

SiE Walter Raleigh. By 1 . A. Taylor. 
With la Illustrations 

Erasmus By E. F H. Capey. With la 
Illustrations. 

Thk Youno Pretender By C S Terry 
With X3 Illustrations. 


Robert Burns- By T. F. Henderson. 
With 13 Illustrations. 

Chatham. By A. S M‘DowalL With la 
Illustrations 

Francis of Assisi. By Anna M. Stod- 
dart. With z6 Illustrations. 

Canning. ^ By W Alison Phillips With 12 
Illustrations. 

Beaconsfield. By Walter Sichel With 12 
Illustrations. 

Johann Wolfgang Goethe. By H. G. 

Atkins. With x6 Illustrations. 

Francois Fenelon By Viscount St Cyres. 

With la Illustrations. 
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School Examination Series 

Edited by A. M. M. STEDMAN, M.A. Cr Stic. as. 

History and Geography Examination 
Papers. By C. H Spence, M A. Third 
Edition, 

Physics Examination Papers By R E 
Steel, M.A., F.CS 

General Knowledge Examination 
Papers. By A. M. M. Stodman, M A. 
Sixth Edition 

Key. Fourth Edition, js. net 

Examination Papers in Engllsh History, 
By J. Tait Plowden-Wardlaw, B.A. 

School Histories 

Illustrated, Crown %vo, is, 6d. 

A School History of Warwickshire. By A School History of Surrey. By H* E. 

BOA Windle, D.Sc., F.R S Malden, M A 

A School History of Somerset. By 

Walter Raymond Second Edition, A School History of Middlesex By V, 

A School History of Lancashire. By PlarrandF, W. Walton. 

W. E. Rhodes. 

Methuen's Simplified French Texts 

Edited by T. R. N. CROFTS, M.A. 

One Shilling each, 

L’Histoire d’une Tulips. Adapted byT. R. La Chanson de Roland. Adapted by H. 

N. Crofts, M.A, Second Edition. Rleu, M A Second Edition. 

Abdallah. Adapted by J A Wilson. M^moirbs de Cadichon. Adaptedby J. F. 

Le Docteur Math 4 us Adapted by W. P. Rhoades 

Fuller. L Equipage db la BellB'NivsrnaiSb 

La Bouillie au Miel. Adapted by P. B Adapted by T. R. N. Crofts 

Ingham. L’Histoire db Pierre et Camille. 

Jean Valjean. Adapted by F. W. M. Draper. Adapted by J. Patterson. 

Methuen’s Standard Library 

Cloth, IS. net; double volumes, is, Sd.net, Paper, 6d, net; double volume, is, net. 

The Meditations of Marcus Aurelius 
Translated by R. Graves. 

Sense and Sensibility. Jane Austen. 

Essays and Counsels and The New 
Atlantis. Francis Bacon, Lord 
Verolam. 

Rbligio Medici and Urn Burial. Sit 
Thomas Browne. The text collated by 
A R. Waller, 

The Pilgrim’s Progress. John Bunyan. 

Reflections on the French Revolution. 

Edmund Burke. 

The Poems and Songs of Robert Burns. 

Double Volume. 

The Analogy op Religion, Natural and 
Revealed. Joseph Butler. 

Miscellaneous Poems. T. Chatterton, 

Tom Jones Henry Fielding. Treble Vol 
Cranford. Mrs Gaskell. 

The History of the Decline and Fall of 
the Roman Empire. E. Gibbon. 

Text and Notes revised by J. B. Bury. 

Seven double volumes. 

The Case is Altered. Every Man m 
His Humour. Every Man Out of His 
Humour Benjonson. 


The Poems a n d Plays 0 p Oliver Goldsm ith 

Cynthia's Revels Poetaster. Ben 
Jonson. 

The Poems of John Keats. Double volume. 
The Text has been collated by E de 
SAlinconit. 

On the Imitation of Christ. By Thomas 
h Kempis. Translation by C. Bigg. 

A Serious Call to a Devout and Holy 
Life. W Law. 

Paradise Lost John Milton. 

Eikonoklastbs and the Tenure op Kings 
AND Magistrates. John Milton. 

Utopia and Poems. Sir Thonaas More. 

The Republic of Plato. Translated by 
Sydenham and Taylor. Double Volume* 
iWialation revised by W. H D Rouse 

The Little Flowers of St. Francis 
Translated by W. Heywood. 

The Works op william Shakespeare. In 
10 volumes. 

Principal Poems, 18x5-1818 Percy Bysshe 
Shelley. With an Introducuon by C* D. 
LococIL 

The Life of Nelson. Robert Southey 

The Natural Historyakd ANriQurriEs of 
bEi.DORNE CilberiWbiie 


French Examination Papers. ^ A M. 
M Stedman, M.A Fourteenth Edition 
Key. Sixth Edition 6 s. net, 

Latin Examination Papers. By A. M. M 
Stedman, M.A. Thirteenth Edition 
Key. Sixth Edition, dr net 
Greek Examination Papers. By A. M M. 
Stedman, M A. Ninth Edition. 

Key Fom th Edition. 6 s, net 
German Examination Papers, By R. J 
Monch% t^eventh Edition, 

Key. Third Edition 6 r. net. 
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Capes (Bernard). THE EXTRAOR- 
DINARY CONFESSIONS OF DIANA 
PLEASE. Third Edtit on* Cr, 8vo, &r. 
A JAY OF ITALY. Fourth Ed. Cr.ivo 6s. 
LOAVES AND FISHES. Second Edthon. 
Cr. 6s. 

A ROGUE’S TRAGEDY. Second Edition. 
Cr. 8vo. 6s. 

THE GREAT SKENE MYSTERY 
Second Edition. Cr dr 

THE LAKE OF WINE. Medium 8vo 6d. 
Carey (Wymond), LOVE THE JUDGE 
Second Edition. C*. Bvo 6s. 

Castle (i^nes and ^ertoa). FLOWER 
O’ THE ORANG^ and Other Tales. 
With a Frontispiece m Colour by A. H 
Buckland. Third Edition. Cr. Boo. 6s 
Charlton (Randal). M A V E Second 
Edition. Cr 8va. 6r. 

THE VIRGIN WIDOW. Cr. Bvo, dr. 
ChMney (Weather^). THE TRAGEDY 
OFTHE GREAT EMERALD Cr.Bvo dr 
THE MYSTERY OF A BUNGALOW. 

Second Edition. Cr. Bvo 6s 
Clifford (Mrs. W K.). THE GETTING 
WELL OF DOROTHY. lUuatrated by 
(Gordon B&ownb. Second Edition. Cr Bvo. 
jr. 6d, 

A Flash of summer. Mednem Bvo. 6d 
MRS. KEITH'S CRIME. Medium Bvo. 6d. 
Conrad (Joseph). THE SECRET AGENT 
_ A Simple Tale Fourth Ed. Cr Bvo. 6s. 
Cor^ (JnUanX A BUSINESS IN 
y* WATERS. Medium Bvo 6d 

Corem (Marie). A ROMANCE OF TWO 
CrBvo. 6s 

^^^^^y--SvhihEd. Cr Bvo. dr 
AMATH : THE STORY OF A DEAD 

Tm SOUL OF LILITH. Fifteenth ^dt- 
tion. Cr. Bvo. dr. 

yP^^WOOD. Sixteenth Ed. Cr Bvo. dr. 

^ dream of THE 
WORLD'S TRAGEDY. Forty-Therd 
Edition. Cr. Bvo. 6s 

T^SORROWS OF SATAN. Fifly-Third 
Edition. Cr Bvo. 6s. 

the MASTER CHRISTIAN. Blnaiik 
Thousand. Cr. Bvo dr. 
temporal POWER; A STUDY IN 
^^^hThousand Cr Bvo dr 
god S GOOD MAN ■ A SIMPLE LOVE 
STORY. Tvaelfth Edition xajth Thou- 
sand. Cr. Bvo^ dr 

the MIGHTY ATOM. Twenty-seventh 
Edition Cr Btv 6s. 

Tenth Edition. Cr Bvo. 6s 
CAMEOS Tioeifthl^-diHon. Cr Bvo 6s 
CotM (Mrs. Hvetvrd). See Sara Jeannette 
Duncan. 

Edition. Cr. 8v0. dr. 

Crrokett (S. R A ^thor of 'The Raidens' 
LOCHINvAR llluslroccd Tl'iiil 
Ed ition. Cr. Bvo. dr. 

the standard bearer. Cr Bvo 6s 


Crofcer (B. 7VL). THE OLD CANTON- 
MENT. Cr Bvo. dr 

JOHANNA Second Edition. Cr. Bvo. dr. 

Also Medium Bvo 6d. 

THE HAPPY VALLEY Third Edition. 

A NINE DAYS’ WONDER. 

Edition. Cr Bvo dr 

PEGGY OF THE BARTONS. Seventh 
Ed. Cr, Bvo dr. Also Medium ^o 6d 
ANGEL. Fourth Edition Cr.Bvo dr. 

Also Medium Bvo. 6d 
A STATE SECRET Third BdtHon. Cr. 

Bvo 3S 6d Also Medium Bvo. 6d. 
Crosble (Mary). DISCIPLES. Seeor^Ed, 
Cr Bvo dr 

Cnthell (Bdlth B.). ONLY A GUARD. 
ROOM DOG. Illustrated by W. Paokin- 
SOK. Crown Bvo 3s. 6d. 


SOK. Crown Bvo 3s. 6d. 

Dawson (Warrlngion). THE SCAR. 
Second J^iiion. Cr dr 

THE SCOURGE Cr.Bvo 6s 

Dealdn (Dorothea). THE YOUNG 
COLUMBINE, with a Frontispiece by 
Lewis Baumer. Cr Bvo dr. 

Deane (Mary). THE OTHER PAWN 
Cr. Bvo, 6s. 

Doyle (A» Conan). ROUND THE RED 
LAMP Tenth Edition Cr. Bvo. 6s. 
Also Medium Bvo, 6d. 

Domas (Alexandre). See pafe 39. 

Duncan (Sara Jeannett^ (Mrs. Everard 
Cotes) THOSE DELIGHTFUL 
AMERICANS. Medium Bvo 6d. 

A VOYAGE OF CONSOLATION Ulus- 
trated. ThirdEdition. Cr Bvo 6s 
Also Medium Bvo. 6d. 

Eliot (Qeoree). THE MILL ON THE 
FLOSS Medium Bvo. 60? 

ErsWne (Mrs. Steuart). THE MAGIC 
PLUMkS. Cr. Bvo. 6s. 

PeM (Q. Mwvine). SYD BELTON ; or, 
The Boy who would not go to Sea Illus- 
trated by Gordoi* Browne. Second Ed 
Cr Bvo, 3r. 6d. 

QREEN GRAVES 
OP BALGOWRIE, JTM Sditwi 
Cr. Bvb 61 AifB »mi, td. 

THE LADDER TO TWStASi. Smtid \ ' 
Edition. Cr. 6r. 

^ harrow WAV 

Third Edition. Cr. Bvo,. dr, 

OVER THE HIW-S Cr Bw . to 

THE RGSB OF JOY. Third MdUlm 
Cr. Bvo. dr. 

A BLIND BIRD’S NE?T. RStl) 8 lllw- 

Pltawtrlck *fK.) TEffi’ 


tion. Cr Bvo dr. 

Second Edit oh. Cr Bpo. 6s. ^ 


Fiction 


IN THE SHADOW OF THE LOED. 

Tktrd Edition. Crown Svo, 6s. 

Fry (B. and C.B.). A MOTHER’S SON. 

Eijih Edition. Cr. Zvo 6s. 
Poller-Maltland (BUa). BLANCHE 
ESMEAD. ^ Second Ediium. Cr. 8z/0. 6s. 
Gallon (Tom) RICKERByS FOLLY. 
Medium Bvo 6d 

Oaskell (Mrs ) CRANFORD. Medium 
8vo. 6a. 

Mary barton. Medium Bvo 6d. 
NORTH AND SOUTH. Medium Bvo. 6d. 
Gates (Bleanor). THE PLOW-WOMAN. 
Cr Bvo. 6s. 

Gerard (Dorothea). HOLY MATRI- 
MONY Medium Bvo. 6d 
MADE OF MONEY. Cr. Bvo. 6s. 

Also Medium Bvo. 6d. 

THE IMPROBABLE IDYL. T/iird 
Edition. Cr Bvo. 6s. 

THE BRIDGE OF LIFE. Cr Bvo. 6s 
^E CONQUEST OF LONDON, Medium 
Bvo. 6d. 

ai88lnff(aeorffe). THE TOWN TRA- 
VELLER. Second Edition. Cr. Bvo. 6s. 
Also Medium Bvo. 6d 
THE CROWN OF LIFE. Cr. Bvo. dr 
Also Medium Bvo. 6d 

GlonvUle (Bmnst). THE INCA’S TREA- 
SURE. ILlqatrated. Cr Bvo. 3J. 6d, 

Also Medium Bvo 6d. 

THE JCLOOF bride Illustrated. Cr, Bvo, 
3f. 6d Also Medium Bvo, 6d. 

Gleig (Charles). HUNTER'S CRUISE, 
Illustrated. Cr. Bvo. 6d. 

Also Medium 80^7 6d 

Qximm (The Brothers). GRIMM'S FAIRY 
TALES. Illustrated. Medium Bvo. 6d, 
Homlltoa (M.)* THE FIRST CLAIM 
Second Edi/tot^ Cr. Bvo. 6s 
Harraden (Beatrice). IN VARYING 
MOODS. Eourteenik Edition. Cr.Bvo. 6s 
THE SCHOLAR'S DAUGHTER. Fourth 
^liion. Cr. Bt/tf. dr. 

HILDA STRAFFORD and THE REMIT- 
TANCE MAN. Twelfth Ed. Cr, Bvo. 
dr. 

Harrod (P.) (Prances Forbes Robertson). 

THE TAMING OF THE BRUTE. Cr 

Herbertsen (A^nes G.). PATIENCE 
DEAN. Cr Bvo 6s. 

Hlchens (Roltert). THE PROPHET OF 
^ ^ Sl^ARE, Second Edition. 

TONGUES OF CONSCIENCE. Third 
Edition. Cr. Bvo dr. 

FELIX. F 0 h Edition. Cr Bvo 6s. 

THE woman with THE FAN. Sueth 
Edition Cr. Bvo dr 
BYEWAYS, Cr. Bvo. 6s. 

THE GARDEN OF ALLAH. Sixteenth 
Edition. Cr. Bvo. ds. 

THE BLACK SPANIEL. Cr Bvo. 6s. 
THE CALL OF THE BLOOD Seventh 
Edit, on Cr dr. 

Hope (Anthony). THE GOD IN THE 
CAR. Tenth Edition. Cr. Bvo. 6s. 


3S 

A. CHANGE OF AIE. Sixth Ed, Cr.ava. 6 t. 

Also Medium, Bvo. 6d. 

A MAN OF MARK. F^thEd. Cr.Bvo. 6s. 

Also Medium Bvo. 6d. 

THE CHRONICLES OF COUNT AN- 
TONIO. Sixth Edition. Cr, Bvo 6s. 
Also Medium Bvo 6d. 

PHROSO. Illustrated hy H. R, Millak. 
Seventh Edition Cr Bvo 6s. 

Also Medium Bvo. 6d 

SIMON DALE. Illustrated Seventh Edition. 

the’ KING'S MIRROR. Fourth Edition. 
Cr. Bvo 6s. 

? UISANTE Fourth Edition. Cr. Bvo. 6s. 
HE DOLLY DIALOGUES Cr. Bvo 6s. 
Also Medium Bvo 6d. 

A SERVANT OF THE PUBLIC lUus- 
trated. Fourth Edition. Cr Bvo. ^ 
TALES OF TWO PEOPLE. With a Fron- 
tispiece by A. H. Bcckland. Third Ed. 

Hope (Grahani). THE LADY OF LYTE. 

Second Edition, Cr Bvo. dr. 

Homune (E W.). DEAD MEN TELL 
NO TALES Medium Bvo. 6d. 
Honsman (Clemence). THE LIFE OF 
SIR AGLO VALE DEGALIS. Cr.Bvo 6s. 
HueHer(Pord IVUdox). AN ENGLISH 
GIRL: A Romancb. Second Edition* 
Cr. Bvo 6s 

Hntten (Baroness von). THE HALO 
Fi/ih Edition. Cr, Bvo. 6s. 

Hyne (C. J. CutcUffe). MR. HOR- 
ROCKS, PURSER. Fourth Edition. 
Cr. Bvo 6s. 

PRINCE RUPERT. THE BUCCANEER. 

lllnatrated. Third Edition. Cr Bvo 6s 
Inaraham (J. H.). THE THRONE OF 
DAVID. Medium Bvo. 6d, 

Jacobs (W. W.). MANY CARGOES. 

Thirtieth Edition. Cr. Bvo. 3;. 6d, 

SEA URCHINS. Fifteentii Edition*. Cr 
Bvo 3X. 6 eE. 

A MASraR OF CRAFT. Illustrated by Wiij. 

Owen. Eighth Edition. Cr Bvo, 3J. 64 
LIGHT FREIGHTS. JUustrated by Wai. 
Owen and Others. Seventh Edition. Cr 

THE SHIPPER’S WOOING. Ninth Edi- 
tion. Cr Bvo. 3S. 6d. 

AT SUNWICH RORT. mustrated by 
Wnx OwBK. Ninth Edition. Cr Boo 3J 6a. 
DIALSTONE LANE. Illustrated by Wiu- 
OwBN Seventh Edition. Cr. Bva, 3s. 64 
ODD CRAFT. Illustrated by Will Owen 
Seventh Edition. Cr. Bvo, 3s. 6d. 

THE LADy OF THE BARGE. Eighth 
Eitition. Cr Bvo 3s 6d. 

James (HeflOT). THE SOFT SIDE, Second 
Edition. Cr dr 
THE BETTER SORT. Cr Bvo 6s. 

THE AMBASSADORS. Second EdUion, 

THE GOLDEN BOWL. Third Edition. 
Cr ds 

Kenya (H. A. MitcheU), HE THAT 
EATETH BREAD Wl^ ME. Cr,Bvo, 6 s 
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Kttter CVauffhan). THE FORTUNES OF A WINTER’S TALE. A Ntfvti EdUian, 
THELANURAyS Illustrated 6f Cr.^vo 6 j. w nr 

Lawless (Hon. Emily). WITH ESSEX ONE ANOTHER’S BURDENS. A New 
IN IRELAND. Cr too. 6s Edition, Cr Ztfo, 6s, 

Le Qttetuc (WllHam). THE HUNCH- Aho Medium Bvo. 6d ^ 

back OF WESTMINSTER. ROSE AT HONEYPOT. Third Ed, Cr, 

Cr, Bvc, 6s. Bvo 6s 

Also Medium ^o. 6d, THERE WAS ONCE A PRINCE. Ulus- 

THE CROOKED WAY Second Edition trated by M B Mann, Cr. Bvo. m. 6d. 

Cr, Zvo. 6s. WHEN ARNOLD COMES HOME. Illua- 

THE CLOSED BOOK. ThtrdEd Cr 6s. trated by M. B. Mann. Cr. Bvo. 31. 6d. 

THE VALLEY OF THE SHADOW. THE EGLAMORE PORTRAITS. T/uni 
Ulus trated. Third Edition. Cr. Bvo. 6s Edition. Cr Bvo. 6s. 
behind the throne. Third Edition, THE MEMORIES OF RONALD LOVE. 

Cr, Scv. 6r. Cr, 8vo. 6s. 

Lev«tt*Yeats(S. K). ORRAIN THE SHEEP AND THE GOATS. Third 

Edition, Cr Buo. dr Edition. Cr. 8vo di 

the TI^TOR'S way. Medium Bvo 6d A SHEAF OF CORN. Second Edition 
UntonOB.Lynn). THE TRUE HISTORY Cr Bvo. 6s. 

OF JOSHUA DAVIDSON. Medium THE CEDAR STAR. Medium Bvo. 6d. 

. 8ew. 6d. Marchmont (A. W.). MISER HOAD- 

London CJACk). WHITE FANG With a LEY'S SECMT. Medium Bvo. 6d. 


intonOB.Lynn). THE TRUE HISTORY Cr Bvo, 6s. 

OF JOSHUA DAVIDSON. Medium THE CEDAR STAR. Medium Bvo. 6d. 
8ew. 6d. Marchmont (A. W.). MISER HOAD- 

>^n (Jack). WHITE FANG With a LEY'S SECMT. Medium Bvo. 6d. 
Frontupiece by Charlss RivrNGSTOM A MOMENT'S ERROR. Medium Bvo. 6d, 


Bduu Sixth Edition. Cr Bvo & 
Ln^ (B. V.). LISTENER’S LURE : An 
Oblique Narration. Fourth Edition. Cr 
Boo. 6r. 


Marriott (Charlea> GENEVRA. Secowi 
Edition. Cr. Bvo. 6s. 

Marryat (Captain). PETER SIMPLE 
Medium Bvo. 6d. 


Maj^ns (Maarten). THE NEW RELI 
GION : A Modbrn Novkl. Third Edi- 
tion, Cr. Boo. dr 


^ao Medium Bvo, 6d, 

THE MARQUIS OF PUTNEY. Second 
Edition, Cr Bw. dr, 


in the service of love. Third. 

pSX- HOUSE. Illufltratcd. Third Edition. Cr. Bvo 6s 

TTTE the miracle. 

TW? ?»?rX^e Third Edition, Cr. Bvo. dr 

MOTTO. Third Edition. THE COWARD BEHIND THE CUR- 
6x._ tain. Cr. Bvo 6s 

HUMAN A METAMORPHOSIS. Medium Bvo. 6d. 


IVIacdonald 


'r-DT-Krrn^ ^ .fi.iu.ji/iAiTi.wxs.irjn.ui3ii3, meaiumcv 

wri~^5jL- 8w. 6r. THE GODDESS Medmm Bvo. 6d. 

® p® the TOSS. Medium tw. 6d. 

^ Edition. Mar^all (Archibald). MANY JU 


Cr. Bvo ^ nautn-tm. 

ENDERBY'S Mmo^(aT ‘‘’c'l E ME N T I N A. 

KJ Mrther. (Helen). HONEY. JfwrthMd. 

^'fi^^tkEditum GRIFf'oF fflUFFITHSCOURTl ^ Iw. 

'"'TTJ'. n A T-TTT tPoo n AT, .. ... “ 


argali (Archibald). MANY JUNES. 
Second Edition. Cr. Bua 6s. 


tally- ho I Four th EdiUm. Cr. 


THE HISTORY OF F/nrATj-n S^^ETHEART. Medium Bvo, 6d. 

VIVIEN. JVinrtiT* 


^^dUe^ABY. Seventh Edition. Cr. Bvo 6s tion Cf- Bvo ' p.ji 

MESSENGER. Third 
54BULOUS FANCl!^' Cr.Bvo, 6s 

the Co'uNT^SS'^or 


JANE. Cr See. 6e. 
MIIS- peter HOWARD. Cr. Sw. 6r. 
Also Jffediutn Bvo. 6d, 


TWSEK You AND I, Being tbe Intimate 
^nveraationa of the Right Hon. the 
Countess of Maybury. Fourth Edition, 
Cr. Bvo. (Sr, 
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4 . Tt)» DRIFT. Second Edition* \ 
&{■. Also Medium ivo. 6d* 
rAM. Cr &V0. 6s. 
y Cr, 8 w. 6 j, 

OF THE PEOPLE Illustrated 
iARNET. Second Ed. Cr 8va y 6d. 
7 IPSY. Illustrated by E. Hopkins. 
Bva as. 6d 

-NOURABLE MISS . A Story of 
i-FASHiONHD TowN Illustrated by 
PKINS Second Edition, Crown 
r. 6d. 

R.), CESAR’S WIFE Second 
^ Cr. Bvo. 6s. 

I (EUls). HEART OF MY 
T. Cr Bvo 6s 

3sthor). LIVING LIES. TAird 
u Cr Bvo. 6s. 

Bertram). THE SIGN OF THE 
R. Illustrated. StxiA Edition. 

2S 6d. Also Medium Bvd, 6d. 

; WHIRL OF THE RISING. 
Edition Cr. Bva. 6s 
D DERELICT. Second Edition, 
(a 

rthfMrs.). THE RED GRANGE, 
ted by Gordon Browne. Second 
t. Cr. Bvo. Sit. 6d. 
leryCK. L.). COLONEL KATE. 
Edition. Cr. Bn)o. 6s. 

>r(P. P.). THE ALIEN. Third 
\. Cr Bvo 6s. 

Medium Bvo 6d. 

i (Artbur). TALES OF MEAN 
CTS. Seventh Edition. Cr.Bvo. 6s 
i OF THE JAGO. Ef/9A Edition. 

. 6s 

''G MURRELL. Cr. Bvo. 6s. 
LEIN THE WALL. Fourth Edu 
V. 8z^. 6s. Also Medium Bvo, 6d. 
VANITIES. Cr. Sw. 6s. 

I.). (Mrs-H. Blan^ THE RED 
B. Illustrated. Fourth Edition. 

6s. Also Me^um Bvo 6d 
y. E.). HARRY AND URSULA’ 

Y WITH TWO SiDBS TO IT. Second 

I. Cr. Bvo 6s. 

lCE. Medium Bvo. 6d. 

NGILBY Medium Bvo. 6d. 
^EDIT OF THE COUNTY 
n Bvo. 6d. 

LEONARD THE LUCKLESS. 
n Boo. 6d. 

5W AUSTIN Medium Boo 6d 
5A, PU^OSA, Medium Bvo. 6d 
(Mr5.> THE LADY'S WALK. 
n Boo. 6d. 

BERTS FORTUNE. Medium 

ODIGALS. Medium Boo. 6d. 

'O MARYS. Medium Bvo 6d 
(Alfred). OWD BOB, THE 
DOG OF KENMUIR. With a 
piece. Eleventh Edition, Cr. 

Im (B. PhlUlps). MASTER OF 
Fourth Edition. Cr. Bvo 6s, 
Medium Bvo 6d. 


Ozenham (John). A WEAVER OF WEBS. 
With 8 illustrations by Maurice Grbif- 
FBN HAGEN. Second Edition. Cr. Bvo, 6r. 
THE GATE OF THE DESERT. With 
a Frontispiece m Photogravure by Harold 
Copping Fifth Edition. Cr. Bvo 6j 
PROFIT AND LOSS* With a Frontispiece 
in photogravure by Harold Copping. 
Fourth Edition. Cr, Bvo. 6s 
THE LONG ROAD. With a Frontispiece 
m Photogp^vure by Harold Copping. 
Fourth Edition Cr Bvo 6s. 

Pain (Barry). LIND LEY KAYS. Third 
Edition. Cr. Bvo. 6 x. 


Parker (Gilbert). PIERRE AND HIS 
PEOPLE Sixth Edition Cr Bvo, 6s, 
MRS. FALCHION. Cr.Bvo. 

6s. 


THE TRANSLATION OF A SAVAGE. 

Third Edition. Cr Bvo. 6s, 

THE TRAIL OF THE SWORD. Ulus- 
trated. Ninth Edition. Cr Bvo, 6s. 

Also Medium Bvo 6d. 

WHEN VALMOND CAME TO PONTIAC : 
The Story of a Liosc Napoleon. Sixth 
Edition. Cr. Bvo. 6s. 

Also Medium Sv^ 6d. 

AN ADVENTURER OF THE NORTH. 
The Last Adventures of ‘Pretty Pierre.* 
Fourth Edition. Cr. Bvo. 6s. 

THE SEATS OP THE MIGHTY. Illus- 
trated. F^eenth Edition. Cr. Bvo. 6s. 
THE BATTLE OF THE STRONG: a 
Romance of Two Kingdoms. Illustrated. 
Sixth Edition, Cr. Bvo. 6s, 

THE POMP OF THE LAVILETTES. 
Third Edition. Cr, Bvo, 3 /. 6d. 

Also Medium Bvo. 6d. 

Pemberton (Max). THE FOOTSTEPS 
OF A THRONE. Illustrated. Third 
Edition Cr, Bvo. 6s. 

Also Medium Bvo, 6d. 

I CROWN THEE KING. With Illustra- 
tions by Frank Dadd and A. Foirestier, 
Cr. Bvo. 6s, 

Also Medium Bvo. 6d. 

PhlUpotts (Eden). LYING PROPHETS. 

Third Edition. Cr. Bvo 6s. 

CHILDREN OF THE MIST. Ff/ih Edi- 
tion. Cr Boo. 6s. 

Also Medium Bvo. 6d. 

THE HUMAN BOY. With a Frontispiece. 
Sixth Edition Cr Boo. 6s. 

Also Medium Bvo. 6d. 

SONS OF THE MORNING. Second 
Edition, Cr. Bvo. 6s. 

THE RIVER Third Edition, Cr. Bvo. 6s, 
Also Medium 8 ui 7 . 6d. 

THE AMERICAN PRISONER. Fourth 
Edition. Cr. Bvo. 6s. 

THE SECRET WOMAN. Fourth Edition 

KNOc/aT a venture. With a Frontis- 
piece. Third Edition Cr Bro. 6 r 
THE PORTREEVE Fourth Ed. CrBvo 6s, 
THE POACHER'S 'WIFE. Second Edition 
Cr Bvo. 6 r. 

Also Medium Bvo 6d 
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THE STRIKING HOURS. Second EdUion. 
Crown 837 ^. Ss. 

THE FOLK AFIELD. Crown Bvo. 6s. 
PIcfcthaU (MarmadoJce). SAID THE 
FISHER23 aN Seventh Ed. Cr. 8vo. 6s 
BRENDLE. Second Edition. Cr Bvo 6s 
THE HOUSE OF ISLAM. TAtrd Edu 
Hen. Cr. Zoo 6s. 

‘Q » ^ T. QulUer Cotfcfa) THE WHITE 
WOLF. Second Edition. Cr. Bvo. 6s, 
Also Medium Zoo 6d. 

THE mayor of troy. Fourih Edition. 

MERRY-GARDEN AND OTHER 
STORIES. Cr Bvo. 6s. 

M.MOR VIGOUREUX. Third Edition. 

Cr Bvo. 6s 
Ra wsoa (Maad Stepney). THE EN- 
CHANTED GARDEN. Fourth Edition 
Cr. Bvo 6s. 

Rhys COrace). THE WOOING OF 
SHEILA. Second Edition. Cr. Bvo 6s 
Ridge (W. Pett). LOST PROPERTY. 
JaetGum Bvo. 6tl. 

ERB. Second Edition Cr. Zoo. 6s. 

A SON OF THE STATE, Second EdxHon. 

Cr. Zoo ^s. 6d. Also Medium Bvo, 6d. 

A BREAKER OF LAWS. 

Cr. Zoo 3 j. 64 . 

MRS GALER’S BUSINESS. Dlustrated. 

Second Edition. Cr. Bvo. 6s. 
SECRETARY TO BAYNE, M.P. Cr. Bvo, 
V. 6d. 

THE WICKHAMSES. Fourth Edition. 

NAME OF GARLAND. Third Edition, 
Cr. Zoo. 6s. 

GEORGE and THE GENERAL. Medium 
Bvo. 6d. 

Rttchle (Mrs. David Q.). MAN AND 
THE CASSOCK Second Edition 
Crown Zoo. 6 s 
Roberts (C. Q, D.). THE HEART OF 
THE ANCIENT WOOD Cr Bvo. 3 s. 6 d. 
Robins (BUzabeth). THE CONCERT. 

Third Edition. Cr. Bvo. 6 s. 
RosenJcrantz (Bar 
MAGISTRATE'S 
Bfoo. (h. 

RnsseU (W. Clark). 

SWEETHEART. 

Eidttion. Cr Bvo. 6j 
Also Medium Bvo. 6 d. 

HIS ISLAND PRINCESS Illustrated. 
Second Edition. Cr. Zoo. 6 s. 

Also Medium Bvo. 6 d. 

ABANDONED Second Edition Cr.Bvo. 6 s 
Also Medium Boo 6 d 
MASTER ROCKAFELLAR'S VOYAGE. 
lUusCrated by Gorpon Bhownb. Third 
Edition. Cr. Zoo w. 64. 

A MARRIAGE AT S^A. Medium Bvo, 6 d 
Rm (Morah Bills). FOR THE SOUL 
OT RAFAEL. Cr,BvQ. 6 s 

the MYSTERY 
OF THE MOAT, Second EdHion. Cr, 
Zve. 6 s. 


1 Palle). THE 
OWN CASE, Cr. 

MY DANISH 
Illustrated. Ff/th 


THE PASSION OF PAUL MARIL- 
LIER. CrownBvo. _ _ „ - „ 

THE QUEST OF GEOFFREY 
DARRELL Cr. Bvo 6 s 
THE COMING OF THE RANDOLPHS. 

ThS %0GRESS of RACHAEL. Cr 

B^^ARA'S MONEY. Cr Bvo. 6 s 
Also Medium Bvo ^ ^ 

THE MASTER OF BEECH WOOD. 

Medium Bvo. 6 d. . 

THE YELLOW DIAMOND. Second Ed, 
Cr Bvo, 6 s Also Medium Zoo. 64 
THE LOVE THAT OVERCAME. Medium 
Bvo 64 

Shannon (W. F.). THE MESSj ^PECJC, 
Cr. BVo 3 s. 6 d, 

Shelley (Bertha). ENDERBY. Third Ed 
Cr Bvo 6 s, 

Sidgwlck C^s, Alfred). THE KINS* 
MAN. With 8 Illustrations by C. E. 
BRocif. Third Edition Cr, Bvo, 6 s. 
Smith (Dorothy V. Horace). MISS 
MONA Cr Bvo. 3 T. 6 d. 

Sonnlchsen (Albert). DEEP-SEA VAGA* 
BONDS. Cr.Bvo. 6 s. 

Sunbary (qcorire). THE HA'PENNY 
MILLIONAIRE. Cr.Bvo. 30.64 
Surtees (R. S.). HANDLEY CROSS. 

Illustrated Medium Bvo. 64 
MR. SPONGE'S SPORTING TOUR. 

Illustrated. Medium Zvo, 6 d, 

ASK MAMMA. lUns. Medium Bvo. 6 d, 
Urqnhart (M.), A TRAGEDY IN COM- 
MONPLACE. SecondSd. Cr. Bvo. 6 s, 
Vorst (Marie Van) TliE SENTIMEN- 
TAL ADVENTURES OF JIMMY BUL- 
SXRODE. Cr. 8 vo. 6 s 
Walneman gPanl). THE BAY OP 
LILACS: A Romance from Finland. 
Second Edition. Cr. Bvo. 6 s 
THE SONG OF THE FOREST. Cr, Bvo. 
6 s. 

Walford (Mr*. L, B.), MR, SMITH. 
Medium Bvo 6 d, 

THE BABY'S GRAJJ^^MOXHER 
Medium Bvo. 6 d. 'U 

COUSINS Medium Bvo. 6 d, 

WaHace (General Lew). BEN-HUR. 
Medium Bvo. 6 d. 

THE FAIR GOD. Medium Bvo, 64 

01 . B. Marriott CAPTAIN 
_^9 iS;TTOE. iPrfihea, Cr.Bvo. 6 s. 

TWISTED EGLANTINE. With 8 , Hliw- 
byFRANK Craig. Third EditHm. 

THE HIGH 'TOBY : Beinf fUrther Chapters'^ 
in the Life and Fortunes of Dick RydST 
otheraaseOallopinff Dick, somet&io Gantlo- 
mM of the Road. With a Frontispiece by 
Claudb Shbppbrson. Third Edition. 

Cr. Zoo 6 x 

A midsummer DAY’S DREAM. 
Third Edition. Crown Bvo. 6 s, 
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THE PRIVATEERS. With 8 lUustratJona 
by Cyrus Cunbo. Second Edtiion, Cr, 
Bvo 6f 

A POPPY SHOW: Bhing Divers and 
Diverse Tales Cr. Bvo- 6s 

THE ADVENTURERS JffedtumOvo. 6d 

WeekesCA. B.). THE PRISONERS OF 
WAR. mdtumBzfo. 6d. 

WoUs (H. O.). the sea LADY. Cr 
Bz/Om 6s, Also Medium Bvo 6d 

Weyman (Stanley) UNDER THE RED 
ROBE. With Illustrations hyR. C. Wood- 
viLLE. TvsentV'Ptrst Edition. Cr Bvo 6 j 

White (Pergr). THE SYSTEM, Third 
Edition Cr Bvo. 6s, 

A passionate pilgrim Medium 

WlSSama (Marffery> THE BAR Cr 
Bvo, 6s. 

Wmiamaon (Mrs. C. N.)- THE AD- 
VENTURE OF PRINCESS SYLVIA 
Second Edition. Cr, 6x. 

THE WOMAN WHO DARED. Cr Bvo. 
6s. 

THE SEA COULD TELL. Second Edition, 
Cr. Bvo 6s. 

THE CASTLE OP THE SHADOWS, 
Third Edition. Cr. Bvo. 6s, 


PAPA Cr Bvo. 6s. 

Williamson (C. N. and A. M.L THE 
LIGHTNING CONDUCTOR: The 
Strange Adventures of a Motor Car. With 
i6 Illustrations Seventeenth Edition, Cr. 

the' PRINCESS PASSES: A Romance 
of a Motor With z 6 Illustrations. Jtfinth 
Edition. Cr Bvo 6s. 

Wi FRIEND THE CHAUFFEUR With 
i6 lUustraUona. Ninth Edit Cr Bvo. 6s 

LADY BETTY ACROSS THE WATER. 
Tenth Edition. Cr Bvo 6s 

THE CAR OF DESTINY AND ITS 
ERRAND IN SPAIN With 17 Ulus- 
tratiODS. Fourth Edition Cr Bvo. 6s, 

THE BOTOR CHAPERON. With a Fron- 
tispiece in Colour by A. H Bdcjciji.nd. 16 
other Illustrations, and a Map. F[/iA JSdi-' 
tion, Cr. Bvo 6 j. 

SCARLET RUNNER, With a Frontispiece 
in Colour by A H Buckland, and 8 other 
lUustrationa. Third Ed. Cr Bvo. 6s, 

WyUarde<Dom THE PATHWAY OF 
THE PIONEER (Nona Autres). Fourth 
Edition, Cr, Bvo, 6s 

Yeldham (C. a> DURHAM’S FARM. 
Cr. Bvo, 6s. 


Books for Boys and Girls 

XUustrated. Crown 3j. 6(i. 

The Getting Well of Dorothy. By Mrs. The Red Grange. By Mrs. Molesworth. 

W. K. Clifford. Second Edition, A Girl of the People. By L T. Meade. 

iPx X, ™ Second Edition, 

A Guard-Room Dog. By Edith E. Hepsy Gipsy. By L T Meade, os, 6d, 
Cuthell ^ Xhb Honourable Miss. By L. T. Meade, 

Master Rockafellar's Voyage. By W. Second Edition. -d w 

Clark RusaelL Third Edition. There was once a Prince. By Mrs. M. E. 

Mann. 


Syd Belton : Or. the Boy who would not go When Arnold comes Home, By Mrs, M. E. 
to Sea. By G. ManviUe Fqnn. Seconded, \ Mann. 

The Ifovels of Alexandre Dnnuts 

Medium Bvo, Price 6d, Double Volumesi xr. 

COMPLETE LIST ON APPLICATION. 


Albanes! (B. Marla). 

LOUISA 

L BOyjQW A MAIDEN. 


Atta^enfJ.). PRIDE AND 'PREJUDICE ^ - 

Baffot(^chard). A ROMAN MYSTERY. Barr ?feobert). JENNIE 
CASTING OF NETS. IN THE MIDST OF ALAS 

Balfour (Andrew). BY STROKE OF THE COUNTESS TEKLA. 

SWORD THE MUTABLE MANY. 

BarlnitiQould (SO. FURZE BLOOM. Benson (B. P.). DODO. 
CHEAP TACK ZITA THE VINTAGE. 

KITTY ALONE. BrontS (Charlotte). SHIR! 

URITH. Brownell (C. L.). THE 

THE BROOM SQUIRE. JAPAN. 

IN THE ROAR OF THE SEA Burton (J. Bloondelle). i 

NOEMI SALT SEAS, 

A BOOK OF FAIRY TALES. lUustiated Caffyn (Mrs.). ANNE 


Methuen's Sixpenny Books 

Medium Zvo. 

LOVE AND LITTLE TU’PENNY. 

WINEFRED. 

THE FROBISHERS. 


THE QUEEN OF LOVE, 

Barr (Robert). JENNIE BAXTER. 
IN THE MIDST OF ALARMS. 


Benson (B. P.). DODO. 

THE VINTAGE. 

BrontS (Charlotte). SHIRLEY. 
Brownell (C. L.). THE HEART OP 
JAPAN. 

Burton (J. Bloondelle). ACROSS THE 
SALT SEAS 

Caffyn (Mrs.).' ANNE MAULEVp^ 
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^^^i^^ernord). 


THE LAKE OF 


CUfford (Mr«. W. K.). A FLASH OF 
SUMMER- 

MRS, KEITH’S CRIME. 

Corbett (Jallan). A BUSINESS IN 
GREA'T WATERS 
Croker (Mrs. B. M.). ANGEL. 

A STATE SECRET 
PEGGY OF THE BARTONS. 

JOHANNA. 

Dante (Allehlerl). THE DIVINE 
COMEDY (Cary). . 

Do^te^A. Conan). ROUND THE RED 

Duncan (Sara Jeannette). A VOYAGE 
OP CONSOLATION 
THOSE DELIGHTFUL AMERICANS. 
BUot (Georffe). THE MILL ON THE 
FLOSS. 

Findlater (Jane H.). THE GREEN 
GRAVES OF BALGOWRIE. 

OaUpn (Tom). RICKERBY'S FOLLY. 
Oa^lCMre.). CRANFORD. 

MARY BARTON. 

NORTH AND SOUTH. 

Gmrd (Dorothea). HOLY MATRI- 

THE CONQUEST OF LONDON. 

MADE OF MONEY. 

aiMlmrCG). THE TOWN TRAVELLER. 
THR mow OF LIFE 

THE INCA'S 

THE KLO<^ BRIDE. 

Glelg (Charles). BUNTER'S CRUISE. 
Grimm (The Brothers). GRIMM'S 
FAIRY TALES ‘ 

Hope (Anthony). A MAN OF MARK, 

A Change of air. 

THE CHRONICLES OF COUNT 
ANTONIO. 

PHROSO. 

THE DOLLY DIALOGUES. 

HomuM (E. W.). DEAD MEN TELL 
NO TALKS 

Inj^hM (J. H.). THE THRONE OF 

Le (Juenx (W.). THE HUNCHBACK OF 
WESTMINSTER. 

Levett- Yeats (S. K.). THE TRAITOR’S 
WAY. 

UntonVe. Lynn). THE TRUE HIS. 

TORY OF JOSHUA DAVIDSON. 

L^l (Edna). DERRICK VAUGHAN, i 
Malet (Lucas). THE CATMSSJMA. . 

A COUNSEL OF PERFeS&ON. 1 . 
Mann Q/lts.). MRS. PETER^HOWARD. 

A LOST ESTATE. 

THE CEDAR STAR 
ONE ANOTHER'S BURDENS. 
Marchmont (A, W.). MISER HOAIL 
LEY’S SECRET 
A MOMENT'S ERROR 
arryat (Captain). PETER SIMPLE 
FAITHFITL. 


Marsh (Richard). A METAMORPHOSIS. 
THE TWICKENHAM PEERAGE, 

THE GODDESS. . . 

THB JOSS I 

JW.a.pn(A. E. W.). CLEMENTINA. 
Mathers (HeletO. HONEY / 

GRIFF OF GRIFFITHSCOURT 
S^’S SWEETHEART. 

Meade (Mrs. L. T.). DRIFT 
M^o^ig^Bertram). THE SIGN OF THE 

Montresor Vp. P.). THE ALIEN. 

Morrison (Arthur). THE HOLE IN 
THE WALL. 

Nesblt(E.) THE RED HOUSE, 

Norris (W. E.). HIS GBACEt,-^ 

GILES INGILBY. ,4*1^ 

THE CREDIT (5f THE COUNTY 
LORD LEONARD THE LUCKLESS. 
MATTHEW AUSTIN. 

CLARISSA FURIOSA. 

OIlphantCMrs.). THE LAD YS WALK. 

SIR ROBERT S FORTUNE. 

THE PRODIGALS. 

T^E TWO MARYS. 

Oppenhelm (B. P.). MASTER OF MEN. 

the pomp of the 

WHEN VALMOND CAME TO PONTIAC. 
THE TRAIL OF THE SWORD. 

Pemberton (Max), THE FOOTSTEPS 
OF A^’HRONE. 

I CROW THEE KING. 

THE POACHER’S WIFE. 

THE RIVER. 

GEORGE and THE GENERAL. 

Russell (W. Clark). ABANDONED. 

A MARRIAGE AT SEA. 

MY DAirrSH SWEETHEART, 

HIS ISLAND PRINCESS. 

BARBARA’S MONEY 
THE YELLOW DIAMOND 
THE LOVE THAT OVERCAME. 

Surtees (R. S.). HANDLEY CROSS. 

MR, SPONGE’S SPORTING TOUR. 
ASK Mamma. 

THE BABY’S GRANDMOTHElfe. 

B. Marriott). XHEADVEN- 

Weekes(A. B.). PRISONERS OF WAR. 
Wells CH, THE SEA LADY. 

A PASSIONATE 
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